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SUSCEPTIBILITY GENE FOR MYOCARDIAL INFARCTION; 
METHODS OF TREATMENT 

RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/449,33 1, filed on February 21, 2003, and claims the benefit of U.S. 
5 Provisional Application No. 60/419,433, filed on October 17, 2002. The 

entire teachings of the above applications are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

10 

Myocardial infarction (MI) and Acute Coronary Syndrome (ACS), 
e.g., unstable angina, non- S T- elevation myocardial infarction (NSTEMI) or 
ST-elevation myocardial infarction (STEMI), are the leading causes of 
hospital admissions in industrialized countries. Cardiovascular disease 

15 continues to be the principle cause of death in the United States, Europe and 

Japan. The costs of the disease are high both in terms of morbidity and 
mortality, as well as in terms of the financial burden on health care systems. 

Myocardial infarction generally occurs when there is an abrupt 
decrease in coronary blood flow following a thrombotic occlusion of a 

20 coronary artery previously damaged by atherosclerosis, hi most cases, 

infarction occurs when an atherosclerotic plaque fissures, ruptures or ulcerates 
and when conditions favor thrombogenesis. In rare cases, infarction may be 
due to coronary artery occlusion caused by coronary emboli, congenital 
abnormalities, coronary spasm, and a wide variety of systemic, particularly 

25 inflammatory diseases. Medical risk factors for MI include cigarette smoking, 

diabetes, hypertension and serum total cholesterol levels > 200 mg/dL, 
elevated serum LDL cholesterol, and low serum HDL cholesterol. Event rates 
in individuals without a prior history of cardiovascular disease are about 1%. 
In individuals who have had a first MI or ACS, the risk of a repeat MI within 
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the next year is 10-14%, despite maximal medical management including 
angioplasty and stent placement. 

Atherosclerosis can affect vascular beds in many large and medium 
arteries. Myocardial infarction and unstable angina (acute coronary syndrome 
5 (ACS)) stem from coronary artery atherosclerosis, while ischemic stroke most 

frequently is a consequence of carotid or cerebral artery atherosclerosis. Limb 
ischemia caused by peripheral arterial occlusive disease (PAOD) may occur as 
a consequence of iliac, femoral and popliteal artery atherosclerosis. The 
atherosclerotic diseases remain common despite the wide-spread use of 

10 medications that inhibit thrombosis (aspirin) or treat medical risk factors such 

as elevated cholesterol levels in blood (statins), diabetes, or hypertension 
(diuretics and anti-hypertensives). 

Atherosclerotic disease is initiated by the accumulation of lipids within 
the artery wall, and in particular, the accumulation of low-density lipoprotein 

15 (LDL) cholesterol. The trapped LDL becomes oxidized and internalized by 

macrophages. This causes the formation of atherosclerotic lesions containing 
accumulations of cholesterol-engorged macrophages, referred to as "foam 
cells". As disease progresses, smooth muscle cells proliferate and grow into 
the artery wall forming a "fibrous cap" of extracellular matrix enclosing a 

20 lipid-rich, necrotic core. Present in the arterial walls of most people 

throughout their lifetimes, fibrous atherosclerotic plaques are relatively stable. 
Such fibrous lesions cause extensive remodeling of the arterial wall, outwardly 
displacing the external, elastic membrane, without reduction in luminal 
diameter or serious impact on delivery of oxygen to the heart. Accordingly, 

25 patients can develop large, fibrous atherosclerotic lesions without luminal 

narrowing until late in the disease process. However, the coronary arterial 
lumen can become gradually narrowed over time and in some cases 
compromise blood flow to the heart, especially under high demand states such 
as exercise. This can result in reversible ischemia causing chest pain relieved 

30 by rest called stable angina. 
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la contrast to the relative stability of fibrous atherosclerotic lesions, the 
culprit lesions associated with myocardial infarction and unstable angina (each 
of which are part of the acute coronary syndrome) are characterized by a thin 
fibrous cap, a large lipid core, and infiltration of inflammatory cells such as T- 
5 lymphocytes and monocyte/macrophages. Non-invasive imaging techniques 

have shown that most Mi's occur at sites with low- or intermediate- grade 
stenoses, indicating that coronary artery occlusion is due most frequently to 
rupture of culprit lesions with consequent formation of a thrombus or blood 
clot and not solely due to luminal narrowing by stenosis. Plaque rupture may 

10 be due to erosion or uneven thinning of the fibrous cap, usually at the margins 

of the lesion where macrophages enter, accumulate, and become activated by a 
local inflammatory process. Thinning of the fibrous cap may result from 
degradation of the extracellular matrix by proteases released from activated 
macrophages. These changes producing plaque instability and risk of MI may 

15 be augmented by production of tissue-factor procoagulant and other factors 

increasing the likelihood of thrombosis. 

In acute coronary syndrome, the culprit lesion showing rupture or 
erosion with local thrombosis typically is treated by angioplasty or by balloon 
dilation and placement of a stent to maintain luminal patency. Patients 

20 experiencing ACS are at high risk for a second coronary event due to the 

multi-vessel nature of coronary artery disease with event rates approaching 10- 
14% within 12 months after the first incident. 

The emerging view of MI is as an inflammatory disease of the arterial 
vessel wall on preexisting chronic atherosclerotic lesions, sometimes 

25 triggering rupture of culprit lesions and leading to local thrombosis and 

subsequent myocardial infarction. The process that triggers and sustains 
arterial wall inflammation leading to plaque instability is unknown, however, 
it results in the release into the circulation of tumor necrosis factor alpha and 
interleukin-6. These and other cytokines or biological mediators released 

30 from the damaged vessel wall stimulate an inflammatory response in the liver 

causing elevation in several non-specific general inflammatory markers 
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including C-reactive protein. Although not specific to atherosclerosis, 
elevated C-reactive protein (CRP) and serum amyloid A appear to predict risk 
for MI, perhaps as surrogates for vessel wall inflammation. 

Although classical risk factors such as smoking, hyperlipidemia, 
5 hypertension, and diabetes are associated with many cases of coronary heart 

disease (CHD) and MI, many patients do not have involvement of these risk 
factors. In fact, many patients who exhibit one or more of these risk factors do 
not develop MI. Family history has long been recognized as one of the major 
risk factors. Although some of the familial clustering of MI reflects the 

10 genetic contribution to the other conventional risk factors, a large number of 

studies have suggested that there are significant genetic susceptibility factors, 
beyond those of the known risk factors (Friedlander Y, et al, Br. Heart J. 
1985; 53:382-7, Shea S. et al, J. Am. Coll Cardiol 1984; 4:793-801, and 
Hopkins P.N., et al } Am. J. Cardiol 1988; 62:703-7). Major genetic 

15 susceptibility factors have only been identified for the rare Mendelian forms of 

hyperlipidemia such as a familial hypercholesterolemia. 

Genetic risk is conferred by subtle differences in genes among 
individuals in a population. Genes differ between individuals most frequently 
due to single nucleotide polymorphisms (SNP), although other variations are 

20 also important. SNP are located on average every 1000 base pairs in the 

human genome. Accordingly, a typical human gene containing 250,000 base 
pairs may contain 250 different SNP. Only a minor number of SNP are 
located in exons and alter the amino acid sequence of the protein encoded by 
the gene. Most SNP have no effect on gene function, while others may alter 

25 transcription, splicing, translation, or stability of the mRNA encoded by the 

gene. Additional genetic polymorphism in the human genome is caused by 
insertion, deletion, translocation, or inversion of either short or long stretches 
of DNA. Genetic polymorphisms conferring disease risk may therefore 
directly alter the amino acid sequence of proteins, may increase the amount of 

30 protein produced from the gene, or may decrease the amount of protein 

produced by the gene. 
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As genetic polymorphisms conferring risk of disease are uncovered, 
genetic testing for such risk factors is becoming important for clinical 
medicine. Examples are apolipoprotein E testing to identify genetic carriers of 
the apoE4 polymorphism in dementia patients for the differential diagnosis of 
5 Alzheimer's disease, and of Factor V Leiden testing for predisposition to deep 

venous thrombosis. More importantly, in the treatment of cancer, diagnosis of 
genetic variants in tumor cells is used for the selection of the most appropriate 
treatment regime for the individual patient. In breast cancer, genetic variation 
in estrogen receptor expression or heregulin type 2 (Her2) receptor tyrosine 

10 kinase expression determine if anti-estrogenic drugs (tamoxifen) or anti-Her2 

antibody (Herceptin) will be incorporated into the treatment plan. In chronic 
myeloid leukemia (CML) diagnosis of the Philadelphia chromosome genetic 
translocation fusing the genes encoding the Bcr and Abl receptor tyrosine 
kinases indicates that Gleevec (STI571), a specific inhibitor of the Bcr- Abl 

15 kinase should be used for treatment of the cancer. For CML patients with 

such a genetic alteration, inhibition of the Bcr- Abl kinase leads to rapid 
elimination of the tumor cells and remission from leukemia. 

Many general inflammatory markers predict risk of coronary heart 
disease, although these markers are not specific to atherosclerosis. For 

20 example, Stein (Stein, S., Am J Cardiol , 87 (suppl):21 A-26A (2001)) 

discusses the use of any one of the following serum inflammatory markers as 
surrogates for predicting risk of coronary heart disease including C-reactive 
protein (CRP), serum amyloid A, fibrinogen, interleukin-6, tissue necrosis 
factor-alpha, soluble vascular cell adhesion molecules (sVCAM), soluble 

25 intervascular adhesion molecules (sICAM), E-selectin, matrix metalloprotease 

type-1, matrix metalloprotease type-2, matrix metalloprotease type- 3, and 
matrix metalloprotease type-9. Elevation in one more of these serum 
inflammatory markers is not specific to coronary heart disease but also occurs 
with age or in association with cerebrovascular disease, peripheral vascular 

30 disease, non-insulin dependent diabetes, osteoarthritis, bacterial infection, and 

sepsis. 
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Serum C-reactive protein (CRP) is viewed as a convenient and 
sensitive marker of systemic inflammation. Generally CRP is measured in 
serum samples using commercially available enzyme-linked immunosorbent 
assays (EIA). Consistent across multiple published studies is the finding of a 
5 correlation between increased risk for coronary artery disease with increased 

serum CRP. For example, in the Women's Health Study, CRP was measured 
in 27,939 apparently healthy American women. The cut-off points for 
quintiles of serum CRP in women were: less than or equal to 0,49, more than 
0.49 to 1.08, more than 1.08 to 2.09, more than 2.09 to 4.19, and more than 

10 4.19 mg CRP per liter, see Ridker, P.M. et al, New England. J. Med, 347: 

1557-1565 (2001). La comparison to the lowest quintile, and even when 
adjusting for age, every quintile more than 0.49 mg CRP per liter was 
associated with increased risk for coronary heart disease with the highest 
relative risk of 4.5 seen for those women in the highest quintile of serum CRP 

15 (more than 4. 19 mg CRP per liter). A similar correlation between increased 

serum CRP and increased risk for coronary heart disease in women has been 
reported (Ridker, P.M et al., New Engld. J. Med, 542:836-843 (2000) and 
Bermudez, E.A. et .aL, Arterioscler. Thromb. Vase. Biol., 22: 1668-1673 
(2002)). Men also show a correlation between increased serum inflammatory 

20 markers such as CR and increased risk for coronary heart disease has been 

reported (Doggen, C.J.M. et al., J.. Internal Med, 248:406-414 (2000) and 
Ridker, P.M. et al,New England. J. Med, 336: 973-979 (1997)). Quintiles 
for serum CRP as reported by Doggen et aL, were less than 0.65, more than 
0.65 to 1.18, more than 1.18 to 2.07, more than 2.07 to 4.23, and more than 

25 4.23 mg CRP per liter. Unlike women, elevated serum CRP correlates with 

increased relative risk for coronary heart disease only in the 4 th and 5 th 
quintiles of CRP (relative risk of 1.7x and 1.9x, respectively). 

Serum CRP in women also has been measured in conjunction with 
lipid markers such as levels of serum low density lipoprotein-cholesterol 

30 (LDL-C). In the study by Ridker, P.M. et al (2002), serum CRP and LDL-C 

are minimally correlated, screening for both serum markers provided better 
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prognostic indication than either alone. Thus, women with serum CRP above 
median values (more than 1.52 mg CRP per liter) and also serum LDL-C 
above median values (more than 123.7 mg LDL-C per deciliter) were at 
highest risk for coronary heart disease. 

Elevated CRP or other serum inflammatory markers is also prognostic 
for increased risk of a second myocardial infarct in patients with a previous 
myocardial infarct (Retterstol, L. et aL, Atheroscler., 160: 433-440 (2002)). 

Since CRP is produced in the liver, there is no a priori mechanistic 
explanation for why elevation in CRP and other serum inflammatory markers 
should be prognostic for coronary artery disease. As discussed by Doggen, 
C J.M., et aL, one or more of the following factors were speculated to account 
for the correlation observed: (1) intrinsic inflammation and tissue damage 
within arterial lesions, (2) prior infection by Helicobacter pylori or by 
Chlamydia pneumoniae, (3) release of peptide cytokines including interleukin- 
6, or (4) activation of the complement system. 

The end products of the leukotriene pathway are potent inflammatory 
lipid mediators derived from arachidonic acid. They can potentially contribute 
to development of atherosclerosis and destabilization of atherosclerotic 
plaques through lipid oxidation and/or proinflammatory effects. LTC4, LTD4, 
and LTE4, are known to induce vasoconstriction. Allen et aL, Circulation, 
97:2406-2413 (1998) described a novel mechanism in which atherosclerosis is 
associated with the appearance of a leukotriene receptor(s) capable of inducing 
hyperactivity of human epicardial coronary arteries in response to LTC4 and 
LTD4. LTB4, on the other hand, is a strong proinflammatory agent. 
Increased production of these end products, of the leukotriene pathway, could 
therefore serve as a risk factor for MI and atherosclerosis, whereas both 
inflammation and vasoconstriction/vasospasm have a well established role in 
the pathogenesis of MI and atherosclerosis. It has also been shown that a 
heterozygous deficiency of the 5-LO enzyme in a knockout mouse model 
decreases atherosclerotic lesion size in LDLR-/- mice by about 95%. 
(Mehrabian et aL, Circulation Research. Pi: 120 (2002)). However, such 
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genetic evidence for leukotriene involvement in MI or atherosclerosis in 
humans has not been reported. Mehrabian et al. did report a very small 
genetic association study looking for correlation between promoter 
polymorphisms of 5-LO and carotid intimal thickening in normal individuals. 
5 However, their data paradoxically suggest that a lower amount of leukotriene 

production correlates with carotid atherosclerosis. 

SUMMARY OF THE INVENTION 

As described herein, a gene on chromosome 13ql2 has been identified 

10 as playing a major role in myocardial infarction (MI). This gene, herein after 

referred to as the MI gene, comprises nucleic acid that encodes 5 -lipoxygenase 
activating protein (ALOX5AP or FLAP,) herein after referred to as FLAP. 

The invention pertains to methods of treatment (prophylactic and/or 
therapeutic) for certain diseases and conditions (e.g., MI, ACS, 

15 atherosclerosis) associated with FLAP or with other members of the 

leukotriene pathway (e.g., biosynthetic enzymes such as FLAP, arachidonate 
4-lipoxygenase (5-LO), leukotriene C4 synthetase (LTC4S), leukotriene A4 
hydrolase (LTA4H), leukotriene B4 12-hydroxydehydrogenase (LTB4DH)); 
receptors and/or binding agents of the enzymes; and receptors for the 

20 leukotrienes LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2, including 

leukotriene B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl 
leukotriene receptor 1 (CysLTRl), cysteinyl leukotriene receptor 2 
(CysLTR2). The methods include the following: methods of treatment for 
myocardial infarction or susceptibility to myocardial infarction; for acute 

25 coronary syndrome (e.g. , unstable angina, non-ST-elevation myocardial 

infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI)); for 
decreasing risk of a second myocardial infarction; for atherosclerosis, such as 
for patients requiring treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries (e.g., coronary arteries); and/or 

30 for decreasing leukotriene synthesis (e.g. , for treatment of myocardial 

infarction). 
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In the methods of the invention, a leukotriene synthesis inhibitor is 
administered to an individual in a therapeutically effective amount. The 
leukotriene synthesis inhibitor can be an agent that inhibits or antagonizes a 
member of the leukotriene synthesis pathway (e.g., FLAP, 5-LO, LTC4S, 
LTA4H, and LTB4DH). For example, the leukotriene synthesis inhibitor can 
be an agent that inhibits or antagonizes FLAP polypeptide activity (e.g., a 
FLAP inhibitor) and/or FLAP nucleic acid expression, as described herein 
{e.g., a FLAP nucleic acid antagonist), hi another embodiment, the 
leukotriene synthesis inhibitor is an agent that inhibits or antagonizes 
polypeptide activity and/or nucleic acid expression of another member of the 
leukotriene biosynthetic pathway (e.g. , LTC4S, LTA4H, LTB4DH). In 
preferred embodiments, the agent alters activity and/or nucleic acid expression 
of FLAP or of 5-LO. Preferred agents include those set forth in the Agent 
Table herein. In another embodiment, preferred agents can be: l-((4- 
chlorophenyl)methyl)-3<(^ 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as MK- 
0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-Benzeneacetic acid 
otherwise known as BAY-x-1005, 3~(3-(l ? l-dimethylethylthio-5-(quinoline-2- 
ylmethoxy)- 1 -(4-chloromethylphenyl)indole-2-yl)-2,2~ 

dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-81834, 
optically pure enantiomers, salts, chemical derivatives, and analogues; or can 
be zileuton, atreleuton, 6-((3-fluoro-5-(tetrahydro-4-methoxy-2H-pyran- 
4yl)phenoxy)methyl)-l-methyl-2(lH)-quinlolinone otherwise known as ZD- 
2138,1 ~((4-chlorophenyl)methyl)-3-((l , 1 dimethylethyl)thio)-alpha,alpha- 
dimethyl-5~( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid otherwise 
known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)-phenylsulfanyl)- 
phenyl)-tetrahydro-pyran-4-carboxylic acid amide otherwise known as C J- 
13610, their optically pure enantiomers, salts, chemical derivatives, and 
analogues. In another embodiment, the agent alters metabolism or activity of 
a leukotriene (e.g., LTA4, LTB4, LTC4, LTD4, LTE4, Cys LT1, Cys LT2), 
such as leukotriene antagonists or antibodies to leukotrienes, as well as agents 
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which alter activity of a leukotriene receptor (e.g., : BLT1, BLT2, CysLTRl, 
and CysLTR2). 

In certain embodiments of the invention, the individual is an individual 
who has at least one risk factor, such as an at-risk haplotype for myocardial 

5 infarction; an at-risk haplotype in the FLAP gene; a polymorphism in a FLAP 

nucleic acid; an at-risk polymorphism in the 5-LO gene promoter, diabetes; 
hypertension; hypercholesterolemia; elevated lp(a); obesity; a past or current 
smoker; an elevated inflammatory marker (e.g., a marker such as C-reactive 
protein (CRP), serum amyloid A, fibrinogen, a leukotriene, a leukotriene 

10 metabolite, interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 

adhesion molecule (sVCAM), a soluble intervascular adhesion molecule 
(sIC AM), E-selectin, matrix metalloprotease type-1, matrix metalloprotease 
type-2, matrix metalloprotease type-3, and matrix metalloprotease type-9); 
increased LDL cholesterol and/or decreased HDL cholesterol; increased 

15 leukotriene synthesis; and/or at least one previous myocardial infarction, ACS, 

stable angina, atherosclerosis, requires treatment for restoration of coronary 
artery blood flow (e.g., angioplasty, stent, coronary artery bypass graft). 

The invention pertains to use of leukotriene synthesis inhibitors for the 
manufacture of a medicament for the treatment of MI, ACS, and/or 

20 atherosclerosis, as described herein, as well as for the manufacture of a 

medicament for the reduction of leukotriene synthesis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 FIG. 1 shows the multipoint non-parametric LOD scores of a linkage 

scan of 160 female patients in large extended pedigrees and genotyped using a 
1000 framework map on chromosome 13. A LOD score suggestive of linkage 
of 2.5 was found at marker D13S289. The marker map for chromosome 13 
that was used in the linkage analysis is shown in Table 1 . 

30 FIG. 2 shows LOD score results for the families after adding 14 

additional markers to the candidate region. The inclusion of additional 
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microsatellite markers increased the information on sharing by decent from 
0.7 to 0.8, around the markers that gave the highest LOD scores. The marker 
map used in the second step of linkage anaysis is shown in Table 2. 

FIG. 3 A shows the results from a haplotype association case-control 
5 analysis of 437 female MI patients versus 721 controls using combinations 4 

and 5 microsatellite markers to define the test haplotypes* The ^-value of the 
association is plotted on the y-axis and position of markers on the x-axis. 
Only haplotypes that show association with a p-vahxc < 10" 5 are shown in the 
figure. The most significant microsatellite marker haplotype association is 

10 found using markers DG13S1 103, DG13S166, DG13S1287, DG13S1061 and 

DG13S301, with alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 10" 7 ). 
Carrier frequency of the haplotype is 7.3% in female MI patients and 0.3% in 
controls. The segment that is common to all the haplotypes shown in the 
figure includes only one gene, FLAP. 

15 FIG. 3B shows the alleles of the markers defining the most significant 

microsatellite marker haplotypes. The segment defined with a black square is 
common to all the of most significantly associated haplotypes. The FLAP 
nucleic acid is located between makers DG 1 3 S 1 66 and D 1 3 S 1 23 8 . Two 
marker haplotype involving alleles 0 and -2 for markers DG13S166 and 

20 D13S 1238, respectively, is found in excess in patients. Carrier frequency of 

this haploype is 27% in patients and 15.4% in controls (p-value 1 X 10" 3 ). 
Therefore, association analysis confirms that the most tightly Mi-associated 
gene within the linkage peak is FLAP. 

FIG. 4 shows the markers and genes around the FLAP (ALOX5 AP) 

25 gene. 

FIG. 5 shows the relative location of key SNPs and exons of the 
ALOX5AP/FLAP gene (exons shown in vertical rectangles). Haplotype 
length varies between 33 to 68 kb. 

FIG. 6A-6Y4 show the genomic sequence of the FLAP gene (SEQ ID 

30 NO: 1). 
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FIG. 7 shows the amino acid sequence of FLAP (SEQ ID NO:2) and 
the mRNA of FLAP (SEQ ID NO: 3). 

FIG. 8A-8U show the sequences of the FLAP nucleic acid flanking the 
SNPs that were identified by sequencing samples from patients (SEQ ID NOs: 
5 398-535). 

FIG. 9 shows a significant positive correlation between serum LTE4 
levels and serum CRP levels. 



DETAILED DESCRIPTION OF THE INVENTION 

10 Extensive genealogical information has been combined with powerful 

gene sharing methods to map a gene on chromosome 13ql2 that is associated 
with myocardial infarction. A genome wide search for susceptibility genes for 
Ml, using a framework map of 1000 microsatellite markers, revealed a locus 
suggestive of linkage on 13ql2. Sixty families with 159 female MI patients 

15 that clustered within and including 6 meiotic events were used in linkage 

analysis. At first, only female MI patients were used in the linkage analysis 
in an effort to enrich for patients with stronger genetic factors contributing to 
their risk for MI. The epidemiological study of a population-based sample of 
Icelandic MI patients had previously suggested that the genetic factors for MI 

20 might be stronger for females than males, as the relative risk for siblings of 

female MI patients was significantly higher than the relative risk for siblings 
of male probands (1.59 (CI 1.47 - 1.73) vs. 1.35 (CI 1.28 - 1.42)) (unpublished 
data). The highest LOD score (2.5) was found at marker D13S289. The LOD 
score results for the families remained the same after adding 14 microsatellite 

25 markers to the candidate region. The inclusion of the additional markers 

increased the information on sharing by descent from 0.7 to 0.8, around the 
markers that gave the highest LOD scores. This linkage analysis mapped a 
gene contributing to MI to chromosome 13ql2. 



30 



The candidate MI locus on chromosome 13ql2 was then finely 
mapped with microsatellite markers. Patients with myocardial infarction and 
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controls were initially genotyped with microsatellite markers with an average 
spacing between markers of less than 100Kb over the 12Mb candidate region. 
Initial haplotype association analysis that included all genotyped microsatellite 
markers across the MI candidate locus, resulted in several extended haplotypes 
5 composed of 4 and 5 microsatellite markers that were significantly associated 

with female MI (see, e.g. , Tables 4 and 5 below). A region common to all 
these extended haplotypes, is defined by markers DG13S166 and D13S1238. 
This region includes only one gene, the FLAP nucleic acid sequence. The two 
marker haplotype involving alleles 0 and -2 for markers DG13S166 and 

10 D13S1238, respectively, was found in excess in patients. Specific variants of 

the gene were then sought that were associated with MI. 

In order to screen for SNPs in the FLAP gene, the whole gene was 
sequenced, both exons and introns. Initially, 9 SNPs identified within the 
gene were genotyped in patients and controls. Additional microsatellite 

15 markers close to or within the FLAP gene were also genotyped in all patients 

and controls. Five publicly known SNPs that are located within a 200Kb 
distance 5 9 to the FLAP gene were also genotyped in patients and controls. 
Haplotype .association analysis in this case-control study including these 
additional markers showed several different variants of the same haplotype 

20 that were all significantly associated with female MI (see, e.g., Table 6). 

Table 7 shows two haplotypes that are representative of these female MI risk 
haplotypes which are referred to herein as the female MI "at risk" haplotypes. 
The relative risk for male MI patients that had the female MI-"at risk" 
haplotype was increased (see, e.g., Table 7), indicating that the female MI-"at 

25 risk" haplotype also increased the risk of having an MI in males. These results 

further strengthened the hypothesis that the FLAP gene was an MI 
susceptibility gene. 



30 



SNP haplotype association to MI 

In an effort to identify haplotypes involving only SNP markers that 
associate with MI, additional SNPs were identified by sequencing the FLAP 
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gene and the region flanking the gene. Currently, a total of 45 SNPs in 1343 
patients and 624 unrelated controls have been genotyped. Two correlated 
series of SNP haplotypes have been observed in excess in patients, denoted as 
A and B in Table 9. The length of the haplotypes varies between 33 and 69 
5 Kb, and the haplotypes cover one or two blocks of linkage disequilibrium. 

Both series of haplotypes contain the common allele 2 of the SNP SG13S25. 
All haplotypes in the A series contain the SNP DG00AAHID, while all 
haplotypes in the B series contain the SNP DGOOAAHIL In the B series, the 
haplotypes B4, B5, and B6 have a relative risk (RR) greater than 2 and with 

10 allelic frequencies above 10%. The haplotypes in the A series have slightly 

lower RR and lower p-values, but higher frequency (15-16%). The haplotypes 
in series B and A are strongly correlated, i.e. the haplotypes in B define a 
subset of the haplotypes in A. Hence, haplotypes in series B are more specific 
than A. However, haplotypes in series A are more sensitive, i.e. they capture 

15 more individuals with the putative mutation, as is observed in the population 

attributable risk which is less for B than for A. Furthermore, these haplotypes 
show similar risk ratios and allelic frequencies for early-onset patients 
(defined as onset of first MI before the age of 55) and for both genders. In 
addition, analyzing various groups of patients with known risk factors, such as 

20 hypertension, high cholesterol, smoking and diabetes, do not reveal any 

significant correlation with these haplotypes, suggesting that the haplotypes in 
the FLAP gene represent an independent genetic susceptibility factor for MI. 

The FLAP nucleic acid encodes a 5 -lipoxygenase activating protein, 
which, in combination with 5-lipoxygenase (5-LO), is required for leukotriene 

25 synthesis. FLAP acts coordinately with 5-LO to catalyze the first step in the 

synthesis of leukotrienes from arachidonic acid. It catalyzes the conversion of 
arachidonic acid to 5(S)-hydroperoxy-6-trans-8,ll,14-cis-eicosatetraenoic acid 
(5-HPETE), and further to the allylic epoxide 5 (S)-trans7,9 trans 11,14-cis- 
eicosatetraenoic acid (leukotriene A4, LTA4). 

30 The leukotrienes are a family of highly potent biological mediators of 

inflammatory processes produced primarily by bone marrow derived 
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leukocytes such as monocytes, macrophages, and neurophils. Both FLAP and 
5-LO are detected within atherosclerosis lesions, indicating that the vessel 
itself can be a source of leukotri enes. It is demonstrated herein that the Mi- 
nsk FLAP haplotype is associated with higher serum leukotriene levels. 
5 Increased production of leukotriene in individuals with pre-existing 

atherosclerosis lesions may lead to plaque instability or friability of the fibrous 
cap leading to local thrombotic events. If this occurs in coronary artery 
arteries it leads to MI or unstable angina. If it occurs in the cerebrovasculature 
it leads to stroke or transient ischemic attack. If it occurs in large arteries to 

10 the limbs, it causes or exacerbates limb ischemia in persons with peripheral 

arterial occlusive disease. Therefore, those with genetically influenced 
predisposition to produce higher leukotriene levels have higher risk for events 
due to pre-existing atherosclerosis such as MI. 

Inhibitors of FLAP function impede translocation of 5-LO from the 

15 cytoplasm to the cell membrane and inhibit activation of 5-LO and thereby 

decrease leukotriene synthesis. 

As a result of these discoveries, methods are now available for the 
treatment of myocardial infarction (MI) and acute coronary syndrome (ACS) 
through the use of leukotriene inhibitors, such as agents that inhibit 

20 leukotriene biosynthesis or antagonize signaling through leukotriene receptors. 

The term, "treatment" as used herein, refers not only to ameliorating 
symptoms associated with the disease or condition, but also preventing or 
delaying the onset of the disease or condition; preventing or delaying the 
occurrence of a second episode of the disease or condition; and/or also 

25 lessening the severity or frequency of symptoms of the disease or condition. 

In the case of atherosclerosis, "treatment" also refers to a minimization or 
reversal of the development of plaques. Methods are additionally available for 
assessing an individual's risk for MI or ACS. In preferred embodiment, the 
individual to be treated is an individual who is susceptible (at increased risk) 

30 for MI or ACS, such as an individual who is in one of the representative target 

populations described herein. 
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REPRESENTATIVE TARGET POPULATIONS 

In one embodiment of the invention, an individual who is at risk for MI 
or ACS is an individual who has an at-risk haplotype in FLAP, as described 
5 herein.. In one embodiment, a haplotype associated with a susceptibility to 

myocardial infarction comprises markers DG00AAFIU, SG13S25, 
DG00AAJFF, DG00AAHII, SG13S32 and SG13S35 at the 13ql2 locus. In 
another embodiment, a haplotype associated with a susceptibility to 
myocardial infarction comprises markers DG00AAFIU, SG13S25, 

10 DG00AAHII, SG13S30 and SG13S42 at the 13ql2 locus. In a third 

embodiment, a haplotype associated with a susceptibility to myocardial 
infarction comprises markers SG13S25, DG00AAHII, SG13S30 and 
SG13S42 at the 13ql2 locus. In a fourth embodiment, a haplotype associated 
with a susceptibility to myocardial infarction comprises markers 

15 DG00AAFIU, SG13S25, DG00AAHID, B_SNP_310657 and SG13S32 at the 

13ql2 locus. In a fifth embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers SG13S25, 
DGOOAAHED, BJSNP_3 10657 and SG13S32 at the 13ql2 locus. Increased 
risk for MI or ACS in individuals with a FLAP at-risk haplotype is logically 

20 conferred by increased production of leukotrienes in the arterial vessel wall or 

in bone-marrow derived inflammatory cells within the blood and/or arterial 
vessel wall. It is shown herein that FLAP at-risk haplotypes are associated 
with high serum leukotriene E4 levels. It is further shown herein that serum 
leukotriene levels (specifically, leukotrieneE4) correlate with serum CRP 

25 levels in myocardial infarction patients. Therefore, FLAP genetic variation 

drives high leukotriene levels (within the blood vessel and/or systemically) 
which in turn drive higher CRP levels which has been shown as a risk factor 
for MI. Accordingly, individuals with a FLAP at-risk haplotype are likely to 
have elevated serum C-reactive protein. The level of serum C-reactive protein 

30 can be used as a surrogate for the level of arterial wall inflammation initiated 
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by lipid deposition and athero genesis conferred by the presence of the at-risk 
FLAP haplotype. 

In another embodiment of the invention, an individual who is at risk 
for MI or ACS is an individual who has a polymorphism in a FLAP gene, in 

5 which the presence of the polymorphism is indicative of a susceptibility to MI 

or ACS. The term "gene," as used herein, refers to not only the sequence of 
nucleic acids encoding a polypeptide, but also the promoter regions, 
transcription enhancement elements, splice donor/acceptor sites, and other 
non-transcribed nucleic acid elements. Representative polymorphisms include 

10 those presented in Table 3, below. 

In a further embodiment of the invention, an individual who is at risk 
for MI or ACS is an individual who has an at-risk polymorphism in the 5-LO 
gene in the promoter region, as described herein. 

In a fourth embodiment, an individual who is at risk for MI or ACS is 

15 an individual who has an elevated inflammatory marker. An "elevated 

inflammatory marker," as used herein, is the presence of an amount of an 
inflammatory marker that is greater, by an amount that is statistically 
significant, than the amount that is typically found in control individual(s) or 
by comparison of disease risk in a population associated with the lowest band 

20 of measurement (e.g., below the mean or median, the lowest quartile or the 

lowest quintile) compared to higher bands of measurement (e.g., above the 
mean or median, the second, third or fourth quartile; the second, third, fourth 
or fifth quintile). An "inflammatory marker" refers to a molecule that is 
indicative of the presence of inflammation in an individual, for example, C- 

25 reactive protein (CRP), serum amyloid A, fibrinogen, leukotriene levels (e.g., 

leukotriene E4), leukotriene metabolites (e.g., cysteinyl leukotriene 1), 
interleukin-6, tissue necrosis factor-alpha, soluble vasculare cell adhesion 
molecules (sVCAM), soluble intervascular adhesion molecules (sICAM), E- 
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, matrix 

30 metalloprotease type-3, and matrix metalloprotease type-9) or other markers 

(see, e.g., Doggen, CJ.M. et al, J.. Internal Med., 245:406-414 (2000); 
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Ridker, P.M. et al y New Englnd. J. Med. 1997: 336: 973-979, Rettersol, L. et 
al f 2002: 750:433-440; Ridker, P.M. et aL, New England. J. Med., 2002: 347: 
1557-1565; Bermudez, E.A. et ,aL, Arterioscler. Thromb. Vase. Biol , 2002: 
22: 1668-1673). In certain embodiments, the presence of such inflammatory 
markers can be measured in serum or urine. 

In a fifth embodiment, an individual who is at risk for MI or ACS is an 
individual who has increased LDL cholesterol and/or decreased HDL 
cholesterol levels. For example, the American Heart Association indicates 
that an LDL cholesterol level of less than 100 mg/dL is optimal; from 100-129 
mg/dL is near/above optimal; from 130-159 mg/dL is borderline high; from 
160-189 is high; and from 190 and up is very high. Therefore, an individual 
who is at risk for MI or ACS because of an increased LDL cholesterol level is, 
for example, an individual who has more than 100 mg/dL cholesterol, such as 
an individual who has a near/above optimal level, a borderline high level, a 
high level or a very high level. Similarly, the American Heart Association 
indicates that an HDL cholesterol level of less than 40 mg/dL is a major risk 
factor for heart disease; and an HDL cholesterol level of 60 mg/dL or more is 
protective against heart disease. Thus, an individual who is at risk for MI or 
ACS because of a decreased HDL cholesterol level is, for example, an 
individual who has less than 60 mg/dL HDL cholesterol, such as an individual 
who has less than 40 mg/dL HDL cholesterol. 

In a sixth embodiment, an individual who is at risk for MI or ACS is an 
individual who has increased leukotriene synthesis. "Increased leukotriene 
synthesis," as used herein, indicates an amount of production of leukotrienes 
that is greater, by an amount that is statistically significant, than the amount of 
production of leukotrienes that is typically found in control individual(s) or by 
comparison of leukotriene production in a population associated with the 
lowest band of measurement {e.g., below the mean or median, the lowest 
quartile or the lowest quintile) compared to higher bands of measurement 
{e.g., above the mean or median, the second, third or fourth quartile; the 
second, third, fourth or fifth quintile). For example, the FLAP at-risk 
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haplotypes correlate with increased serum leukotriene synthesis levels. An 
individual can be assessed for the presence of increased leukotriene synthesis 
by a variety of methods. For example, an individual can be assessed for an 
increased risk of MI, ACS or atherosclerosis, by assessing the level of a 
5 leukotriene metabolite (e.g., LTE4) in a sample (e.g., serum, plasma or urine) 

from the individual. An increased level of leukotriene metabolites is 
indicative of increased production of leukotrienes, and of an increased risk of 
MI, ACS or atherosclerosis. 

In a further embodiment, an individual who is at risk for MI or ACS is 

10 an individual who has already experienced at least one MI or ACS event, or 

who has stable angina, and is therefore at risk for a second MI or ACS event. 
In another embodiment, an individual who is at risk for MI or ACS is an 
individual who has atherosclerosis or who requires treatment (e.g., 
angioplasty, stents, coronary artery bypass graft) to restore blood flow in 

15 arteries. 

In additional embodiments, an individual who is at risk for MI or ACS 
is an individual who has diabetes; hypertension; hypercholesterolemia; 
elevated lp(a); obesity; and/or is a past or current smoker. 

Individuals at risk for MI or ACS may fall into more than one of these 

20 representative target populations. For example, an individual may have 

experienced at least one MI or ACS event, and may also have an increased 
level of an inflammatory marker. As used therein, the term "individual in a 
target population" refers to an individual who is at risk for MI or ACS who 
falls into at least one of the representative target populations described above. 

25 

ASSESSMENT FOR AT-RISK HAPLOTYPES 

A "haplotype," as described herein, refers to a combination of genetic 
markers ("alleles"), such as those set forth in Table 3. In a certain 
embodiment, the haplotype can comprise one or more alleles, two or more 
30 alleles, three or more alleles, four or more alleles, or five or more alleles. The 

genetic markers are particular "alleles" at "polymorphic sites" associated with 
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FLAP. A nucleotide position at which more than one sequence is possible in a 
population (either a natural population or a synthetic population, e.g., a library 
of synthetic molecules), is referred to herein as a "polymorphic site". Where a 
polymorphic site is a single nucleotide in length, the site is referred to as a 
5 single nucleotide polymorphism ("SNP"). For example, if at a particular 

chromosomal location, one member of a population has an adenine and 
another member of the population has a thymine at the same position, then this 
position is a polymorphic site, and, more specifically, the polymorphic site is a 
SNP. Polymorphic sites can allow for differences in sequences based on 

10 substitutions, insertions or deletions. Each version of the sequence with 

respect to the polymorphic site is referred to herein as an "allele" of the 
polymorphic site. Thus, in the previous example, the SNP allows for both an 
adenine allele and a thymine allele. 

Typically, a reference sequence is referred to for a particular sequence. 

15 Alleles that differ from the reference are referred to as "variant" alleles. For 

example, the reference FLAP sequence is described herein by SEQ ID NO:l. 
The term, "variant FLAP", as used herein, refers to a sequence that differs 
from SEQ ID NO:l, but is otherwise substantially similar. The genetic 
markers that make up the haplotypes described herein are FLAP variants. 

20 Additional variants can include changes that affect a polypeptide, e.g., 

the FLAP polypeptide. These sequence differences, when compared to a 
reference nucleotide sequence, can include the insertion or deletion of a single 
nucleotide, or of more than one nucleotide, resulting in a frame shift; the 
change of at least one nucleotide, resulting in a change in the encoded amino 

25 acid; the change of at least one nucleotide, resulting in the generation of a 

premature stop codon; the deletion of several nucleotides, resulting in a 
deletion of one or more amino acids encoded by the nucleotides; the insertion 
of one or several nucleotides, such as by unequal recombination or gene 
conversion, resulting in an interruption of the coding sequence of a reading 

30 frame; duplication of all or a part of a sequence; transposition; or a 

rearrangement of a nucleotide sequence, as described in detail above. Such 
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sequence changes alter the polypeptide encoded by a FLAP nucleic acid. For 
example, if the change in the nucleic acid sequence causes a frame shift, the 
frame shift can result in a change in the encoded amino acids, and/or can result 
in the generation of a premature stop codon, causing generation of a truncated 
5 polypeptide. Alternatively, a polymorphism associated with MI or a 

susceptibility to MI can be a synonymous change in one or more nucleotides 
(i.e., a change that does not result in a change in the amino acid sequence). 
Such a polymorphism can, for example, alter splice sites, affect the stability or 
transport of mRNA, or otherwise affect the transcription or translation of the 

10 polypeptide. The polypeptide encoded by the reference nucleotide sequence is 

the "reference" polypeptide with a particular reference amino acid sequence, 
and polypeptides encoded by variant alleles are referred to as "variant" 
polypeptides with variant amino acid sequences. 

Haplotypes are a combination of genetic markers, e.g., particular 

15 alleles at polymorphic sites. The haplotypes described herein, e.g., having 

markers such as those shown in Table 3, are found more frequently in 
individuals with MI than in individuals without MI. Therefore, these 
haplotypes have predictive value for detecting MI or a susceptibility to MI in 
an individual. The haplotypes described herein are in some cases a 

20 combination of various genetic markers, e.g., SNPs and microsatellites. 

Therefore, detecting haplotypes can be accomplished by methods known in 
the art for detecting sequences at polymorphic sites, such as the methods 
described above. 

In certain methods described herein, an individual who is at risk for MI 
25 or ACS is an individual in whom an at-risk haplotype is identified. In one 

embodiment, the at-risk haplotype is one that confers a significant risk of MI. 
In one embodiment, significance associated with a haplotype is measured by 
an odds ratio. In a further embodiment, the significance is measured by a 
percentage. In one embodiment, a significant risk is measured as an odds ratio 
30 of at least about 1.2, including by not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 

and 1.9. In a further embodiment, an odds ratio of at least 1.2 is significant. 
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In a further embodiment, an odds ratio of at least about 1.5 is significant. In a 
further embodiment, a significant increase in risk is at least about 1.7 is 
significant. In a further embodiment, a significant increase in risk is at least 
about 20%, including but not limited to about 25%, 30%, 35%, 40%, 45%, 
5 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, and 98%. In a 

further embodiment, a significant increase in risk is at least about 50%. It is 
understood however, that identifying whether a risk is medically significant 
may also depend on a variety of factors, including the specific disease, the 
haplotype, and often, environmental factors. 

10 An at-risk haplotype in, or comprising portions of, the FLAP gene, in 

one where the haplotype is more frequently present in an individual at risk for 
MI or ACS (affected), compared to the frequency of its presence in a healthy 
individual (control), and wherein the presence of the haplotype is indicative of 
MI or ACS or susceptibility to MI or ACS. Standard techniques for 

15 genotyping for the presence of SNPs and/or microsatellite markers can be 

used, such as fluorescent based techniques (Chen, et aL, Genome Res. 9, 492 
(1999)), PCR, LCR, Nested PGR and other techniques for nucleic acid 
amplification. In a preferred embodiment, the method comprises assessing in 
an individual the presence or frequency of SNPs and/or microsatellites in, 

20 comprising portions of, the FLAP gene, wherein an excess or higher frequency 

of the SNPs and/or microsatellites compared to a healthy control individual is 
indicative that the individual has MI or ACS, or is susceptible to MI or ACS. 
See, for example, Table 3 (below) for SNPs and markers that can form 
haplotypes that can be used as screening tools. These markers and SNPs can 

25 be identified in at-risk haploptypes. For example, an at-risk haplotype can 

include microsatellite markers and/or SNPs such as those set forth in Table 3. 
The presence of the haplotype is indicative of MI or ACS, or a susceptibility 
to MI or ACS, and therefore is indicative of an individual who falls within a 
target population for the treatment methods described herein. 

30 Haplotype analysis involves defining a candidate susceptibility locus 

using LOD scores. The defined regions are then ultra-fine mapped with 
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microsatellite markers with an average spacing between markers of less than 
100Kb. All usable microsatellite markers that found in public databases and 
mapped within that region can be used. In addition, microsatellite markers 
identified within the deCODE genetics sequence assembly of the human 
5 genome can be used. The frequencies of haplotypes in the patient and the 

control groups using an expectation-maximization algorithm can be estimated 
(Dempster A. et aL, 1977. J. R Stat. Soc. B, 39:1-389). An implementation of 
this algorithm that can handle missing genotypes and uncertainty with the 
phase can be used. Under the null hypothesis, the patients and the controls are 

10 assumed to have identical frequencies. Using a likelihood approach, an 

alternative hypothesis where a candidate at-risk-haplotype, which can include 
the markers described herein, is allowed to have a higher frequency in patients 
than controls, while the ratios of the frequencies of other haplotypes are 
assumed to be the same in both groups is tested. Likelihoods are maximized 

15 separately under both hypotheses and a corresponding 1-df likelihood ratio 

statistics is used to evaluate the statistic significance. 

To look for at-risk-haplotypes in the 1-lod drop, for example, 
association of all possible combinations of geno typed markers is studied, 
provided those markers span a practical region. The combined patient and 

20 control groups can be randomly divided into two sets, equal in size to the 

original group of patients and controls. The haplotype analysis is then 
repeated and the most significant p-value registered is determined. This 
randomization scheme can be repeated, for example, over 100 times to 
construct an empirical distribution of p-values. 

25 In one embodiment, a haplotype associated with a susceptibility to 

myocardial infarction comprises markers DG00AAFIU, SG13S25, 
DG00AAJFF, DG00AAHH, SG13S32 and SG13S35 at the 13ql2 locus. In 
another embodiment, a haplotype associated with a susceptibility to 
myocardial infarction comprises markers DG00AAFIU, SG13S25, 

30 DG00AAHII, SG13S30 and SG13S42 at the 13ql2 locus. In a third 

embodiment, a haplotype associated with a susceptibility to myocardial 
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infarction comprises markers SG13S25, DG00AAHII, SG13S30 and 
SG13S42 at the 13ql2 locus. In a fourth embodiment, a haplotype associated 
with a susceptibility to myocardial infarction comprises markers 
DG00AAFIU, SG13S25, DG00AAHID, B___SNP_3 10657 and SG13S32 at the 
5 13ql2 locus. 

METHODS OF THERAPY 

The present invention encompasses methods of treatment (prophylactic 
and/or therapeutic) for MI or ACS in individuals, such as individuals in the 

10 target populations described above, as well as for other diseases and 

conditions associated with FLAP or with other members of the leukotriene 
pathway {e.g., for atherosclerosis). Members of the "leukotriene pathway/' as 
used herein, include polypeptides {e.g., enzymes, receptors) and other 
molecules that are associated with production of leukotrienes: for example, 

15 enzymes such as FLAP, 5-LO, other leukotriene biosynthetic enzymes {e.g., 

leukotriene C4 synthetase, leukotriene A4 hydrolase); receptors or binding 
agents of the enzymes; leukotrienes such as LTA4, LTB4, LTC4, LTD4, 
LTE4, Cys LT1, and Cys LT2; and receptors of leukotrienes {e.g., leukotriene 
B4 receptor 1 (BLT1), leukotriene B4 receptor 2 (BLT2), cysteinyl leukotriene 

20 receptor 1 (CysLTRl), cysteinyl leukotriene receptor 2 (CysLTR2)). 

In particular, the invention relates to methods of treatment for 
myocardial infarction or susceptibility to myocardial infarction (for example, 
for individuals in an at-risk population such as those described above); as well 
as methods of treatment for acute coronary syndrome {e.g., unstable angina, 

25 non-ST-elevation myocardial infarction (NSTEMI) or ST-elevation 

myocardial infarction (STEMI)); for decreasing risk of a second myocardial 
infarction; for atherosclerosis, such as for patients requiring treatment {e.g., 
angioplasty, stents, coronary artery bypass graft) to restore blood flow in 
arteries {e.g., coronary arteries); and/or for decreasing leukotriene synthesis 

30 {e.g., for treatment of MI or ACS). . 
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The invention additionally pertains to use of one or more leukotriene 
synthesis inhibitors, as described herein, for the manufacture of a medicament 
for the treatment of MI, ACS, and/or atherosclerosis, e.g., using the methods 
described herein. 

5 In the methods of the invention, a "leukotriene synthesis inhibitor" is 

used. 

In one embodiment, a "leukotriene synthesis inhibitor" is an agent that 
inhibits FLAP polypeptide activity and/or FLAP nucleic acid expression, as 
described herein (e.g., a nucleic acid antagonist). In another embodiment, a 

10 leukotriene synthesis inhibitor is an agent that inhibits polypeptide activity 

and/or nucleic acid expression of another member of the leukotriene 
biosynthetic pathway (e.g., 5-LO; LTC4S; LTA4H; LTB4DH). In still 
another embodiment, a leukotriene synthesis inhibitor is an agent that alters 
activity or metabolism of a leukotriene (e.g., an antagonist of a leukotriene; an 

15 antagonist of a leukotriene receptor). In preferred embodiments, the 

leukotriene synthesis inhibitor alters activity and/or nucleic acid expression of 
FLAP or of 5-LO, or alters interaction between FLAP and 5-LO. 

Leukotriene synthesis inhibitors can alter polypeptide activity or 
nucleic acid expression of a member of the leukotriene pathway by a variety 

20 of means, such as, for example, by catalytically degrading, downregulating or 

interfering with the expression, transcription or translation of a nucleic acid 
encoding the member of the leukotriene pathway; by altering posttranslational 
processing of the polypeptide; by altering transcription of splicing variants; or 
by interfering with polypeptide activity (e.g., by binding to the polypeptide, or 

25 by binding to another polypeptide that interacts with that member of the 

leukotriene pathway, such as a FLAP binding agent as described herein or 
some other binding agent of a member of the leukotriene pathway; by altering 
interaction among two or more members of the leukotriene pathway (e.g., 
interaction between FLAP and 5-LO); or by antagonizing activity of a member 

30 of the leukotriene pathway. 
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Representative leukotriene synthesis inhibitors include the following: 

agents that inhibit activity of a member of the leukotriene biosynthetic 
pathway (e.g., FLAP, 5-LO), LTC4S, LTA4H, LTB4DH, such as the 
agents presented in the Agent Table below; 

5 

agents that inhibit activity of receptors of members of the leukotriene 
pathway, such as FLAP receptors, LTA4 receptors, LTB4 receptors, 
LTC4 receptors, LTD4 receptors, TLE4 receptors, Cys LT1 receptors, 
Cys LT2 receptors, 5-LO receptors; BLT1; BLT2; CysLTRl; 

10 CysLTR2; agents that bind to the members of the leukotriene pathway, 

such as FLAP binding agents (e.g., 5-LO), agents that bind to receptors 
of members of the leukotriene pathway (e.g., leukotriene receptor 
antagonists); or agents that bind to a leukotriene (e.g., to LTA4, LTB4, 
LTC4, LTD4, LTE4, Cys LT1, Cys LT2) or otherwise affect (e.g., 

15 increase or decrease) activity of the leukotriene; 

antibodies to leukotrienes; 

antisense nucleic acids or small double-stranded interfering RNA, to 
20 nucleic acids encoding FLAP, 5-LO, or a leukotriene synthetase or 

other member of the leukotriene pathway, or fragments or derivatives 
thereof, including antisense nucleic acids to nucleic acids encoding the 
FLAP, 5-LO or leukotriene synthetase polypeptides, and vectors 
comprising such antisense nucleic acids (e.g., nucleic acid, cDNA, 
25 and/or mRNA, double-stranded interfering RNA, or a nucleic acid 

encoding an active fragment or derivative thereof, or an 
oligonucleotide; for example, the complement of one of SEQ ID Nos. 
1 or 3, or a nucleic acid complementary to the nucleic acid encoding 
SEQ ID NO: 2, or fragments or derivatives thereof); 



30 
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peptidomimetics; fusion proteins or prodrugs thereof; ribozymes; other 
small molecules; and 

other agents that alter (e.g., inhibit or antagonize) expression of a 
member of the leukotriene pathway, such as FLAP or 5-LO nucleic 
acid expression or polypeptide activity, or that regulate transcription of 
FLAP splicing variants or 5-LO splicing variants (e.g., agents that 
affect which splicing variants are expressed, or that affect the amount 
of each splicing variant that is expressed). 



More than one leukotriene synthesis inhibitor can be used 
concurrently, if desired. 

The therapy is designed to alter activity of a FLAP polypeptide, a 5- 
LO polypeptide, or another member of the leukotriene pathway in an 

15 individual, such as by inhibiting or antagonizing activity. For example, a 

leukotriene synthesis inhibitor can be administered in order to decrease 
synthesis of leukotrienes within the individual, or to downregulate or decrease 
the expression or availability of the FLAP nucleic acid or specific splicing 
variants of the FLAP nucleic acid. Downregulation or decreasing expression 

20 or availability of a native FLAP nucleic acid or of a particular splicing variant 

could minimize the expression or activity of a defective nucleic acid or the 
particular splicing variant and thereby minimize the impact of the defective 
nucleic acid or the particular splicing variant. Similarly, for example, a 
leukotriene synthesis inhibitor can be administered in order to downregulate or 

25 decrease the expression or availability of the nucleic acid encoding 5-LO or 

specific splicing variants of the nucleic acid encoding 5-LO. 

The leukotriene synthesis inhibitor(s) are administered in a 
therapeutically effective amount (i.e., an amount that is sufficient to treat the 
disease or condition, such as by ameliorating symptoms associated with the 

30 disease or condition, preventing or delaying the onset of the disease or 

condition, and/or also lessening the severity or frequency of symptoms of the 
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disease or condition). The amount which will be therapeutically effective in 
the treatment of a particular individual's disease or condition will depend on 
the symptoms and severity of the disease, and can be determined by standard 
clinical techniques. In addition, in vitro or in vivo assays may optionally be 

5 employed to help identify optimal dosage ranges. The precise dose to be 

employed in the formulation will also depend on the route of administration, 
and the seriousness of the disease or disorder, and should be decided 
according to the judgment of a practitioner and each patient's circumstances. 
Effective doses may be extrapolated from dose-response curves derived from 

10 in vitro or animal model test systems. 

In preferred embodiments of the invention, the leukotriene synthesis 
inhibitor agent is an agent that inhibits activity of FLAP and/or of 5-LO. 
Preferred agents include the following, as set forth in the Agent Table: 
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In preferred methods of the invention, the agents set forth in the Agent 
Table can be used for prophylactic and/or therapeutic treatment for diseases 
5 and conditions associated with FLAP or with other members of the leukotriene 

pathway, or with increased leukotriene synthesis. In particular, they can be 
used for treatment for myocardial infarction or susceptibility to myocardial 
infarction, such as for individuals in an at-risk population as described above, 
{e.g. , based on identified risk factors such as elevated cholesterol, elevated C- 

10 reactive protein, and/or genotype); for individuals suffering from acute 

coronary syndrome, such as unstable angina, non-ST-elevation myocardial 
infarction (NSTEMI) or ST-elevation myocardial infarction (STEMI); for 
decreasing risk of a subsequent myocardial infarction, such as in individuals 
who have already had one or more myocardial infarctions; for treatment of 

15 atherosclerosis, such as in patients requiring treatment (e.g., angioplasty, 

stents, coronary artery bypass graft) to restore blood flow in arteries (e.g., 
coronary arteries); and/or for decreasing leukotriene synthesis (e.g., for 
treatment of myocardial infarction). 

In one preferred embodiment of the invention, the leukotriene 

20 synthesis inhibitor is an inhibitor of FLAP such as l-((4- 

chlorophenyl)methyl)-3-((l,l-dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as MK- 
0591, (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)-Benzeneacetic acid 
otherwise known as BAY-x~1005, 3-(3-(l,l-dimethylethylthio-5-(quinoline-2- 

25 ylmethoxy)- 1 -(4-chloromethylphenyl)indole-2-yl)-2,2- 

dimethylpropionaldehyde oxime-0-2-acetic acid otherwise known as A-81834, 
their optically pure enantiomers, salts, chemical derivatives, analogues, or 
other compounds inhibiting FLAP that effectively decrease leukotriene 
biosynthesis when administered to humans. 

30 In another preferred embodiment of the invention, the leukotriene 

synthesis inhibitor is an inhibitor of 5LO such as zileuton, atreleuton, 6-((3- 
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fluoro-5-(tetrahydix>-4-methoxy-2H^ 
2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3 -((1 , 1 dimethylethyl)thio)-alpha,alpha-dimethyl-5 -( 2- 
quinolinylmethoxy)-lH-Indole-2-propanoic acid otherwise known as MK-886, 
5 4-(3-(4-(2-Methyl-imidazol-l-yl)-ph^ 

carboxylic acid amide otherwise known as CJ-13610, their optically pure 
enantiomers, salts, chemical derivatives, analogues or other compounds 
inhibiting 5-LO that effectively decrease leukotriene biosynthesis when 
administered to humans. 

10 

The compound can be represented by the following formula: 




15 

or a pharmaceutically acceptable salt thereof, wherein M is selected from the 
group consisting of hydro gen, a pharmaceutically acceptable cation, and a 
pharmaceutically acceptable metabolically cleavable group; B is a straight or 
branched divalent alkylene group of from one to twelve carbon atoms; Z is 

20 thiazolyl, optionally substituted with alkyl of from one to six carbon atoms or 

haloalkyl of from one to six carbon atoms; L is selected from the group consisting 
of (a) alkylene of from 1-6 carbon atoms, (b) alkenylene of from 2-6 carbon 
atoms, (c) alkynylene of from 2-6 carbon atoms, (d) hydroxyalkyl of 1-6 carbon 
atoms, (e) >C=0, (f) >C=N-OR 1 , where Ri is hydrogen or Ci -C 6 alkyl, (g) - 

25 (CHRl) n (CO)(CHR 2 )ni ? where n and m are independently selected from an integer 
from one to six and Rj and R 2 are independently selected from hydrogen and Ci - 
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C 6 -alkyl, (h) ~(CHRi) n C=NOR 2 , where Ri, R 2 and n are as defined above; (i) - 
(CHRi) n ON=CR 2 , where R 1? R 2 and n are as: defined above; (j) -(CHRi) n -O 
(CHR 2 ) m -y where Ri, R 2 , n and m are as defined above, (k) -(CHRi) n -NR 2 
(CHR3) m where R i? R 2 , n and m are as defined above and R3 is selected from 
5 hydrogen and C\ -C 6 -alkyl; (1) -(CHRi) n -S- CHR 2 ) m where Ri ? R 2 , n and m are 
as defined above; and (m) -(CHRi) n -(S0 2 )-(CHR 2 ) m where Ri, R 2? n and m are 
as defined above; A is carbocyclic aryl optionally substituted with alkyl of from 
one to six carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl 
of from one to six carbon atoms, alkoxy of from one to twelve carbon atoms, 

10 alkoxyalkoxyl in which the two alkoxy portions may each independently contain 
from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy, 
halogen, cyano, amino, alkylamino of from one to six carbon atoms, dialkylamino 
in which the two alkyl groups may independently contain from one to six carbon 
atoms, alkanoylamino of from two to eight carbon atoms, N-alkanoyl-N- 

15 alkylamino in which the alkanoyl is of from two to eight carbon atoms and the 

alkyl group is of from one to six carbon atoms, alkyl amino c arb onyl of from two to 
eight carbon atoms, dialkylaminocarbonyl in which the two alkyl groups are 
independently of from one to six carbon atoms, carboxyl, alkoxycarbonyl or from 
two to eight carbon atoms, phenyl, optionally substituted with alkyl of from one to 

20 six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from one 
to six carbon atoms, hydroxy or halogen, phenoxy, optionally substituted with 
alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon atoms, 
alkoxy of from one to six carbon atoms, hydroxy or halogen, and phenylthio, 
optionally substituted with alkyl of from one to six carbon atoms, haloalkyl of 

25 from one to six carbon atoms, alkoxy of from one to six carbon atoms, hydroxy or 
halogen. Preferably, the compound is a compound or pharmaceutically acceptable 
salt thereof having the name (R)-N-{3-[-5-(4~fluorophenylmethyl)thiazo-2-yl]- 
lmethyl-2-propynyl}-N-hydroxyurea. See U.S. Patent No. 4,615,596, 
incorporated herein by reference. 

30 The compound is represented by the following formula: 
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or a pharmaceutical^ acceptable salt thereof, wherein A is selected from the 
group consisting of straight or branched divalent alkylene of from one to twelve 
5 carbon atoms and divalent cycloalkylene of from three to eight carbon atoms; Ri 
is selected from the group consisting of hydrogen, alkylthio of from one to six 
carbon atoms, phenylthio, optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen, 
phenylalkylthio in which the alkyl portion contains from one to six carbon atoms, 

10 and the phenyl group is optionally substituted with alkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, or halogen, R2 is selected from the 
group consisting of -COOB wherein B is selected from hydrogen, a 
pharmaceutically acceptable cation, or a metabolically cleavable group, - 
COOalkyl where the alkyl portion contains from one to six carbon atoms, - 

15 COOalkylcarbocyclicaryl where the alkyl portion contains from one to six carbon 
atoms and the aryl portion is optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen, -CONR5 Re 
wherein R5 is selected from the group consisting of hydrogen, hydroxyl, alkyl of 
from one to six carbon atoms, and alkoxy of from one to six carbon atoms, and Re 

20 is selected from the group consisting of hydrogen and alkyl of from one to six 
carbon atoms, -COR6, and -OH; R 3 is selected from the group consisting of 
phenylalkyl in which the alkyl portion contains from one to six carbon atoms, and 
the phenyl group is optionally substituted with alkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, or halogen, R4 is selected from the 

25 group consisting of thiazolylalkyloxy in which the alkyl portion contains from one 
to six carbon atoms, and the heteroaryl portion is optionally substituted with alkyl 
of from one to six carbon atoms, alkoxy of from one to six carbon atoms, or 
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10 



15 



20 



halogen, and thiazolyloxy optionally substituted with alkyl of from one to six 
carbon atoms, alkoxy of from one to six carbon atoms, or halogen. See U.S. 
Patent No. 5,288,743, incorporated herein by reference. 
The compound can be represented by the formula: 



or a pharmaceutically acceptable salt thereof, wherein M is selected from the 
group consisting of hydrogen, and a pharmaceutically acceptable cation; 
B is a straight or branched divalent alkylene group of from one to twelve carbon 
atoms; Z is selected from the group consisting of: (a) furyl, optionally substituted 
with alkyl of from one to six carbon atoms, or haloalkyl of from one to six carbon 
atoms, and (b) thienyl, optionally substituted with alkyl of from one to six carbon 
atoms, or haloalkyl of from one to six carbon atoms; and L is alkylene of from 1-6 
carbon atoms; A is phenyl optionally substituted with alkyl of from one to six 
carbon atoms, haloalkyl of from one to six carbon atoms, hydroxyalkyl of from 
one to six carbon atoms, alkoxy of from one to twelve carbon atoms, 
alkoxyalkoxyl in which the two alkoxy portions may each independently contain 
from one to six carbon atoms, alkylthio of from one to six carbon atoms, hydroxy, 
halogen, cyano, amino, 

alkylamino of from one to six carbon atoms, dialkylamino in which the two alkyl 
groups may independently contain from one to six carbon atoms, alkanoylamino 
of from two to eight carbon atoms, N-alkanoyl-N- alkylamino in which the 
alkanoyl is of from two to eight carbon atoms and the alkyl group is of from one 
to six carbon atoms, alkylaminocarbonyl of from two to eight carbon atoms, 
dialkylaminocarbonyl in which the two alkyl groups are independently of from 
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one to six carbon atoms, carboxyl, alkoxycarbonyl of from two to eight carbon 
atoms, phenyl, optionally substituted with alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon atoms, alkoxy of from one to six carbon 
atoms, hydroxy or halogen, phenoxy, optionally substituted with alkyl of from one 
5 to six carbon atoms, haloalkyl of from one to six carbon atoms, alkoxy of from 

one to six carbon atoms, hydroxy or halogen, or phenylthio, optionally substituted 
with alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon 
atoms, alkoxy of from one to six carbon atoms, hydroxy or halogen. Preferably, 
the compound is a compound or a pharmaceutically acceptable salt thereof 

10 selected from the group consisting of: N-{3-(5~(4-fluorophenylmethyl)fur-2-yl)-3- 
butyn-2-yl} -N-hydroxyurea; N- (3-(5-(4-fluorophenylmethyl)-2-thienyl)- 1 - 
methyl-2-propynyl} -N-hydroxyurea; (R)-N- {3 -(5 -(4-fluorophenylmethyl)-2- 
thienyl)-l-methyl-2-propynyl} -N-hydroxyurea; and (R)-N-{3-(5-(4- 
chlorophenylmethyl)-2-thienyl)-l -methyl-2-propynyl} -N-hydroxyurea; (S)-N- {3- 

1 5 [5-(4-fluorophenylmethyl)-2-thienyl]- 1 -m ethyl-2 -prop ynyl } -N-hydroxyurea. See 
U.S. Patent No. 5,288,751, incorporated by reference herein. 
The compound can be represented by the formula: 




or a pharmaceutically acceptable salt thereof, wherein A is selected from the 
group consisting of straight or branched divalent alkylene of one to twelve carbon 
atoms, 

25 straight or branched divalent alkenylene of two to twelve carbon atoms, and 

divalent cycloalkylene of three to eight carbon atoms; R 1 is alkylthio of one to six 
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carbon atoms; R 6 is selected from the group consisting of hydrogen and alkyl of 
one to six carbon atoms; R 7 is selected from the group consisting of 
(carboxyl)alkyl in which the alkyl portion is of one to six carbon atoms, 
(alkoxycarbonyl)alkyl in which the alkoxycarbonyl portion is of two to six carbon 
5 atoms and the alkyl portion is of one to six carbon atoms, (aminocarbonyl)alkyl in 
which the alkyl portion is of one to six carbon atoms, ((alkylamino)carbonyl)alkyl 
in which each alkyl portion independently is of one to six carbon atoms, and 
((dialkylamino)carbonyl)alkyl in which each alkyl portion independently is of one 
to six carbon atoms; R 3 is phenylalkyl in which the alkyl portion is of one to six 

10 carbon atoms; R 4 is 2-, 3- or 6-quinolylmethoxy, optionally substituted with alkyl 
of one to six carbon atoms, haloalkyl of one to six carbon atoms, alkoxy of one to 
twelve carbon atoms, halogen, or hydroxy. Preferably the compound is selected 
from the group consisting of: 3-(3-14-dimethylethylthio)-5-(quinolin-2- 
ylmethoxy- 1 -(4-chlorophenylmethyl )-indol-2-yl)-2,2-dimethylpropionaldehyde 

15 oxime-O-2 acetic acid; 3-(3-(l,l-dimethylethylthio)-5-(quinolin-2-ylmethoxy)-l- 
(4-chloro-phenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde oxime-0-2-(3 - 
methyl)butyric acid; 3-(3-(l,l-dimethylethylthio)-5-(6,7-dichloroquinolin-2- 
ylmethoxy)-l -(4-chlorophenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde 
oxime-O-2-acetic acid; and 3-(3-(l,l-dimethylethylthio)-5-(6-fluoroquinolin-2- 

20 ylmethoxy)- 1 -(4chlorophenylmethyl) indol-2-yl)-2,2-dimethylpropionaldehyde 
oxime-O-2 -propionic acid; or a pharmaceutically acceptable salt or ester thereof. 
See U.S. Patent No. 5,459,150, incorporated by reference herein. 
The compound can be represented by the formula: 

25 Q 1 X Ar Q 2 

or pharmaceutically acceptable salts thereof , wherein Q is a 9-, 10- or 11- 
membered bicyclic heterocyclic moiety containing one or two nitrogen 
heteroatoms and optionally containing a further heteroatom selected from 
30 nitrogen, oxygen and sulphur, and Q may optionally bear up to four substituents 
selected from halogeno, hydroxy, cyano, foirnyl, oxo, thioxo, (l-4C)alkyl, (3- 
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4C)alkenyl, (3~4C)alkynyl, (l-4C)alkoxy, fluoro-(l-4C)alkyl, hydroxy-(l- 
4C)alkyl, (2-5C)alkanoyl, phenyl, benzoyl and benzyl, and wherein said phenyl, 
benzoyl and benzyl substituents may optionally bear one or two substituents 
selected from halogeno, (l-4C)alkyl and (l-4C)alkoxy; 

5 X is oxy, thio, sulphinyl or sulphonyl; Ar is phenylene, pyridinediyl, 

pyrimidinediyl, thiophenediyl, furandiyl, thiazolediyl, oxazolediyl, thiadiazolediyl 
or oxadiazolediyl which may optionally bear one or two substituents selected from 
halogeno, cyano, trifluoromethyl, hydroxy, amino, (l-4C)alkyl, (l-4C)alkoxy, (1- 
4C)alkylamino and di-(l~4C)alkylamino; and Q is selected from the groups of the 

10 formulae II and III: 




wherein R is hydrogen, (2-5C)alkanoyl or benzoyl, and wherein said benzoyl 
15 group may optionally bear one or two substituents selected from halogeno, (1- 

4C)alkyl and (l~4C)alkoxy; R is (l-4C)alkyl; and R is hydrogen or (l-4C)alkyl; or 
R and R are linked to form a methylene, vinylene, ethylene or trimethylene group. 
Preferably, the compound is selected from the group consisting of: (2S,4R)-4-[5- 
fluoro-3-(l-methyl-2-oxo-l,2,3,4-tetrahydroquinolin-6-ylthio)phenyl]-4-hydroxy- 
20 2-ethyltetrahydropyran, (2S,4R)-4-[5-fluoro-3-(l-methyl-2-oxo-l,2,3,4- 

tetrahydroquinolin-6-ylsulphonyl)phenyl]-4-hydroxy-2-methyltetrahydropyran, 
(2S,4R)-4-hydroxy-2-methyl-4-p^ 

ylthio)thiazol-5-yl]tetrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(l-methyl- 
2-oxo-l,2,3,4-tetrahydroquinolin--6-ylsulphonyl)thiazol-5-yl]tetrahydropyran, 
25 (2S,4R)-4-[2-(7-fluoro-l -methyl-2-oxo-l ,2,3,4-tetrahydroquinolin-6- 
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ylthio)thiazol-5-yl]-4-hy(to^ (2S,4R)-4-hydroxy-2- 
methyl-4-[2-(l-methyl-2~oxoindoli^ 

(2S,4R)-4-hydroxy-2-methyl-4-[2-( 1 -methyl-2-oxo- 1 ,2,3 ? 4-tetrahydroquinolin-6- 
ylthio)thien-4-yl]tetrahydropyran ? (2S ? 4R)-4-hydroxy-2-methyl-4-[2-(l-methyl-2- 
5 oxo- 1 ,2,3 ,4-tetrahyckoquinoIin-6-ylsulpto 
(2S,4RH-hydroxy-2-metiiyl-4-[2-(l-me1h 

ylthio)thien~5-yl]tetrahy<kopyran, (2S ? 4R)-4-hydroxy-2-methyl-4-[2-(l-methyl-2- 
oxo-l ? 2-dihydroquinolin-6-yltliio)thien-4-yl]tetrahydropyran, (2S,4R)-4-hydroxy- 
2-methyl-4-[2-(l ,8-dimethyl-2-oxo-l 5 2,3 ? 4-tetrahydroquinolin-6-ylthio)thien-4- 
10 yl]tetrahydropyran, 4-[2-(8-fluoro-l-methyl-2-oxo-l 5 2 5 3 ? 4-tetrahydroquinoliti-6- 
ylthio)thien-4-yl]-4-hydroxy-2-methyltetrahydropyran ? 4-[2-(7-fluoro- 1 -methyl-2- 
oxo-l,2,3,4-tetrahydroquinolin-6-y^ 

methyltelrahydropyran, (2S,4R)-4-hydroxy-2-methyl-4-[2-(l -methyl-2- 
oxoindolin-5-yltMo)thien-4-yl]tetrahydropyran, (2S,4R)-4~hydroxy-2-methyl-4- 
15 [3-(l-methyl-2-oxo-l,2,3,44etrahy^^ 
(2S,4R)-4-hydroxy-2-methyl-4-[3^^ 

ylsulphonyl)phenyl]tetrahydropyran, (2S,4R)-4-[3-(l-ethyl-2-oxo-l,2,3,4- 

tetrahydroquinolin-6^ 

(2S,4R)-4-[3-(7-fluoro-l-met^^^ 
20 ylthio)phenyl] -4-hydroxy-2-raethyltetrahydropyran ? (2S,4R)-4-hydroxy-2-methyl- 

4~[3-(l -methyl-2-oxo-l 5 2-dihydroquinolin--6-ylthio)phenyl]tetrahydropyran, 

(2S,4R)-4-[3~(8-chloro- 1 -methyl-2-oxo- 1 ,2,3 ,4-tetrahydroquinolin-6- 

ylthio)phenyl] -4-hydroxy-2-methyltetrahydropyran and 

(2S ? 4R)-4-hydroxy-2-methyl-4-[3--(l-methyl-2-oxomdolin-5- 
25 ylthio)phenyl]tetrahydropyran. See EP 62361 4 B 1 , incorporated herein by 

reference. 

The compound can be represented by the formula: 
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OR 1 

Q A 1 X 1 Ar C R 2 

I. 

R 3 

wherein Q is a 10-membered bicyclic heterocyclic moiety containing one or 
5 two nitrogen heteroatoms which bears one or two thioxo substituents, and which 
heterocyclic moiety may optionally bear one, two or three further substituents 
selected from halogeno, hydroxy, cyano, amino, (l-4C)alkyl, (l-4C)alkoxy, 
fluoro-(l-4C)alkyl, (l-4C)alkylamino, di-[(l-4C)alkyl] amino, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, phenyl and 
10 phenyl- ( 1 -4C)alkyl ? and wherein said phenyl or phenyl- ( 1 -4C)alkyl substituent 
may optionally bear a substituent selected from halogeno, (l-4C)alkyl and (1- 
4C)alkoxy; 

wherein A is a direct link to X or is (l-3C)alkylene; wherein X is oxy, tbrio, 
sulphinyl, sulphonyl or imino; wherein Ar is phenylene which may optionally bear 

15 one or two substituents selected from halogeno, hydroxy, amino, nitro, cyano, 
carbamoyl, ureido, (l-4C)alkyl, (l-4C)alkoxy, (l-4C)alkylamino, di-[(l- 
4C)alkyl] amino, fluoro-(l-4C)alkyl and (2-4C)alkanoyl amino; or Ar is 
pyridylene; wherein R is (l-4C)alkyl, (3-4C)alkenyl or (3-4C)alkynyl; and 
wherein R and R together form a group of the formula -A-X-A- which, together 

20 with the carbon atom to which A and A are attached, defines a ring having 5 to 7 
ring atoms, wherein A and A, which may be the same or different, each is (1- 
3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
one, two or three substituents, which may be the same or different, selected from 
hydroxy, (l-4C)alkyl and (l-4C)alkoxy; or wherein R and R together form a 

25 group of the formula -A-X-A- which, together with the oxygen atom to which A is 
attached and with the carbon atom to which A is attached, defines a ring having 5 
to 7 ring atoms, wherein A and A, which may be the same or different, each is (1- 
3C)alkylene and X is oxy, thio, sulphinyl or sulphonyl, and which ring may bear 
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one, two or three (l~4C)alkyl substituents, and wherein R is (l~4C)alkyl, (2- 
4C)alkenyl or (2-4C)alkynyl; or a pharmaceutically-acceptable salt thereof. 
Preferably, the compound is selected from the group consisting of: 4-(5-fluoro-3- 
(1 -methyl-2~thioxo- 1 J> 2-dihydroquinolin-6-ylmethoxy)phenyl]-4- 

5 ethoxytetrahydropyran and 4-(5-fluoro-3-(l -methyl-2-thioxo- 1 ,2,3 5 4- 

tetrahydroquinolin-6-lmethoxy)phenyl]-4-methoxytetrahydropyran > 4-(5-fluoro~3- 
(1 -methyl-2-thioxo- 1 ,2,3 5 4-tetrahydroquinolin-6-ylthio)phenyl] -4- 
methoxytetrahydropyran and pharmaceutically-acceptable salt thereof. See EP 
466452 Bl, incorporated herein by reference. 

10 The compound can be a substituted 4-(quinolin~2-61-methoxy)phenylacetic 

acid derivative represented by the following formula: 




or pharmaceutically acceptable salt thereof , wherein R 1 represents a group of 
the formula: 



OR 2 or 



R 2 

/ 

N 
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R 2 and R 3 are identical or different and represent hydrogen, lower alkyl, 
phenyl, benzyl or a group of the formula: 



R 

i 

CH- 



R 



-C0 2 R 5 



-CH CHo OR 



r 

CH O- 



R' 

I 

-CH 



10 R 4 represents hydrogen, lower alkyl, phenyl or benzyl, which can optionally 

be substituted by hydroxyl, carboxyl, lower alkoxycarbonyl, lower alkylthio, 
heteroaryl or carbamoyl, R 5 represents hydrogen, lower alkyl, phenyl or benzyl, 
R 6 represents a group of the formula -COR 5 or -CO 2 R 5 , R 7 represents hydrogen, 
lower alkyl or phenyl, Y represents a group of the formula: 



wherein R represents hydrogen, lower alkyl or phenyl and n denotes a 
20 number of 0 to 5, Z represents norbornyl, or represents a group of the formula: 
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5 10 



-R s 



or 



m 



*(C) n 



-R 
-R 9 



10 



wherein R 9 and R 10 are identical or different and denote hydrogen, lower alkyl 
5 or phenyl, or R 9 and R 10 can together form a saturated carbocyclic ring having up 
to 6 carbon atoms and m denotes a number from 1 to 6, and A and B are identical 
or different and denote hydrogen, lower alkyl or halogen, or a pharmaceutically 
acceptable salt thereof. Preferably the compounds are selected from the group 
consisting of: 2-[4-(quinolin-2-yl-methoxy)phenyl]-2-cyclopentylacetic acid, 2-[4~ 

10 (quinolin-2-yl-methoxy)phenyl]-2-cyclohexylacetic acid, and 2-[4-(quinolin-2-yl- 
methoxy)phenyl]-2-cycloheptylacetic acid, (+)-enantiomer of 2-[4-(quinolin-2~yl- 
methoxy)phenyl]-2-cyclopentylacetic acid, (-)-enantiomer of 2-[4-(quinolin-2-yl- 
methoxy)phenyl]-2~cyclopentylacetic acid and pharmaceutically acceptable salts 
thereof. See U.S. Patent No. 4,970,2 1 5, incorporated herein by reference. 

15 The compound can be represented by the formula: 




20 



wherein R, R, R, R and R are independently hydrogen, halogen, lower alkyl, 
lower alkenyl, lower alkynyl, -CF3, -CN, -N02, -N3, ~C(OH)RR, -C02R, -SR, 
-S(0)R, -S(0)2R, -S(0)2NRR,-OR ? -NRR, -C(0)R or -(CH2)tR; R is hydrogen, 
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-CH3, -CF3, -C(0)H, X-R or X-R; R and R are independently: alkyl, - 
(CH2)uPh(R)2 or -(CH2)uTh(R)2; R is -CF3 or R; R is hydrogen or X-R; each R 
is independently hydrogen or lower alkyl, or two R's on same carbon atom are 
joined to form a cycloalkyl ring of 3 to 6 carbon atoms; R is hydrogen, lower alkyl 
5 or -CH2R; 

R is lower alkyl or -(CH2)rR; R is -CF3 or R; R is hydrogen, -C(0)R, R, or two R 
f s on the same nitrogen may be joined to form a monocyclic heterocyclic ring of 4 
to 6 atoms containing up to 2 heteroatoms chosen from O, S or N; R is hydrogen, - 
CF3, lower alkyl, lower alkenyl, lower alkynyl or -(CH2)rR; R is -(CH2)s-C(RR)- 
10 (CH2)s-R or -CH2C(0)NRR; R is hydrogen or lower alkyl; R is a) a monocyclic 
or bicyclic heterocyclic ring containing from 3 to 9 nuclear carbon atoms and 1 or 
2 nuclear hetero- atoms selected from N, S or O and with each ring in the 
heterocyclic radical being formed of 5 or 6 atoms, or b) the radical W-R; R is 
alkyl or C(0)R; 

15 R is phenyl substituted with 1 or 2 R groups; R is hydrogen, halogen, lower alxyl, 
lower alkoxy, lower alkylthio, lower alkylsulfonyl, lower alkylcarbonyl, -CF3, - 
CN, 

-N02 or -N3; R is alkyl, cycloalkyl, monocyclic monoheterocyclic ring; 
R is the residual structure of a standard amino acid, or R and R attached to the 
20 same N can cyclize to form a proline residue; m is 0 to 1; n is 0 to 3; p is 1 to 3 

when m is 1 ; p is 0 to 3 when m is 0; r is 0 to 2; s is 0 to 3; t is 0 to 2; u is 0 to 3; v 
is 0 or 1; 

W is 0, S or NR; X is 0, or NR; X is C(O), CRR, S, S(O) or S(0)2; X is C(O), 
CRR, S(0)2 or a bond; Y is X or X; Q is -C02R, -C(0)NHS(0)2R, -NHS(0)2R, 
25 -S(0)2NHR -C(0)NRR, -C02R, -C(0)NRR, -CH2QH, or 1H- or 2H-tetrazol-5- 

yi; 

and the pharmaceutically acceptable salts thereof. Preferred embodiments of the 
compounds are selected from the following and pharmaceutically acceptable salts 
thereof: 
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-[N-(p-chIorobenzyl)-3-(t-buty^^ 
2,2-dimethylpropanoic acid; 
34N-(p-chlorobenzyl)~3-met^ 
2 5 2-dimethylpropanoic acid; 

3-[N-(p-t-butylthiobenzyl)-3-(t-butyltMo)-5<quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid; 
3-[N-(p-cMorobenzyl)-3-(phen^ 

2- yl]-2,2-dimethylpropanoic acid; 

3- [N-(p-chlorobenzyl)-3-(phenylsulfonyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2 ? 2-dimethyl propanoic acid, N-oxide; 
3-[N-(p-chlorobenzyl)-3-(phenylsulfonyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid; 
3-|>I-(p-chlorobenzyl)-3-(plienylsulfinyl)-5-(qumolin 
ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid; 
3-[N-(p-chlorobenzyl)-5-(quinolin-2~ylniethoxy)indol-2-yl]--2 5 2-- 
dimethylpropanoic acid;; 

3-[N-(p-chlorobenzyl>^ 
2 ? 2-dimettiylprop anoic acid; 
3-[N-(p-chlorobenzyl)-3-be 
2 ? 2-dimethylpropanoic acid; 
3-[N-(p-chlorobenzyl)-3-^ 

ylmethoxy)indol-2-yl]-2 ;> 2-diniethylpropatioic acid; 
2-[N-(p-chloroben^ 

2- yl]ethoxyethanoic acid; 

3- [N-(p~chlorobenzyl)~3-(3^ 
ylmethoxy)indol-2-yl]-2 ? 2-dimethylpropanoic acid; 
3-[N-(p-chlorobenzyl)-3 ~(t-butylthio)-5 -(quinolin-2-ylmethoxy)indol- 

2- yl]-2-methylpropanoic acid; 

3- [N-(p-chlorobenzyl)-3-methyl-5~(6 9 7--dichloroqumolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid; 
3-[N-(p-chlorobenzyl)-3-methyl-5-(7-chloroquinolin~2- 
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ylmethoxy)indol-2-yl]-2,2-dime1hylpropanoic acid; 
3-[N-(p-chlorobenzyl)^^ 

butylthio)indol-2-yl] -2,2-dimethylpropanoic acid; 

3 -[N-(p-chlorobenzyl)-4-allyl-5-(quinolin-2-ylmethoxy)indol-2-y 

2,2-dimethylpropanoic acid; 

3-[N-(p~chloroben^ 

2- yl]-2,2-dimethylpropanoic acid; 

3- [N-(p-chloroben^ 

2 - yl] -2,2-dimethylpropanoic acid; 

3- [N-(p~chlorobenzyl)-7-(qm^^ 
2-yl]-2,2-dimethylpropanoic acid; 

2- [24N-(p-chiorobenzyl)-3<t^butyltMo)-5-(quinolin-2- 
ylmethoxy)indol-2-yl] ethoxy]propanoic acid; 

3- [N-(p-chlorobenzyl)-4-(qm^^ 
dimethylpropanoic acid;; 
3-psT-methyl-3-(p-chloro^ 

yl] -2 , 2 -dimethylprop anoi c acid, 
3-[N-methyl-3-(p-chlorobei^ 
2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-34-propoxy-5-(qninolin-2-ylmethoxy)indol-2- 

yl] -2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(t-b^ 

2- yl]~2-ethylpropanoic acid, 

3- [N-(4-chlorobenzyl)-3-trifluoroacetyl-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoicacid 5 
3-[N-(4-chlorobenzyl^^ 
ylmethoxy)indol-2-yl]-2-methylpropanoic acid, 
3-[3~(3,3-dimethyl- 1 -oxo- 1 ~butyl-5-(quinolin-2~ylmethoxy)mdol-2- 
yl]-2,2-dimethylpropaaoic acid, 

3^N-(4-triflouromethylbenzyl)-3-(3,3-dimethyl-l-oxo-l-butyl)-5~ 
(quinolin-2-yl-methoxy)indol-2-.yl]-2,2-.dimethylpropanoic acid, 
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3~[N-benzyl-3-(3 ,3 -dimethyl- 1 -oxo- 1 -butyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yI]-2 ? 2-dimethylpropanoic acid, 
3-[N-(3-inethoxybenzyl)-3-(3 ? 3-dimethyl-l -oxo~l -butyl)-5-(quinolin- 

2- ylmethoxy)indol-2-yl]-2 ;} 2-dimethylpropanoic acid, 

3- [N-allyl-3-(3 ? 3-dimethyl-l-oxo-l-butyl)-5~(quinolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylprop aixoic acid, 
3-[N-(4-methoxybenzyl)-3-(3,3-dimethyl-l -oxo-1 -butyl)-5-(quinolin- 

2- ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3- [N-methyl-3-(3,3-dimethyl-l-oxo-3-butyl)-5-(quinolin-2- 
ylmethoxy)indol~2-yl]-2,2-dimethylpropanoic acid, 
3-[3-(4-chloroberi2:yl)-6-(quinolin-2-ylmetlioxy)indol-2-yl]-2,2- 
dimethylpropanoic acid. 

3-[N-(jpheiiylsulfonyl)-3-(4-chlorobenzyl)-6-(quinolin-2- 
34methoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-benzyl-3-(4-chlorobenzy 
2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(t-butylsulfonyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobeiizyl)-3-(t-butylsulfinyl)-5-(quinolm-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-aHyl-3-(4-chlorobenzyl)-6-(qm^^ 
2,2-dimethylpropanoic acid, 
3-[N-(n-propyl)-3-(4~chlorobe^ 
yl] -2,2-dimethylpropanoic acid, 

3-[N-ethyl-3 -(4-chlorobeiizyl)-6-(quinolin-2-ylmethoxy)indol-2-yl] - 
2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(4-t-butylbenzoyl)-5-(quinolin-2-yl~ 
methoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-(4-chlorobenzoyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3".(l,l-dimethylethyl)-5-(quinolin-2- 



PCT/US2003/032556 



-48^ 



ylmethoxy)indol-2-yl]-2 5 2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-ac^^ 
2,2-dimethylpropanoic acid 

3-[N-(4-chlorobenzyl)--3-cyclopropanecarboriyl-5-(quinoIin-2- 
ylmethoxy)indol-2-yl]-2 ? 2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3--(3--cyclopentylpropanoyl)-5-(quiiioliii-2- 
ylmethoxy)indol-2-yl]-2 9 2-dimethylpropaaoic acid, 
3-[N-(4-chlorobenzyl)-3-(3-methylbutanoyl)-5-(quinolin-2-yl- 
methoxy)indol-2-yl] -2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-propanoyl-5-(quinolin-2-ylmethoxy)indol-2- 
yl]-2,2-dimethylpropanoic acid, 

3-[N~(4-chlorobenzyl)-3 -(2~methyIpropanoyl)-5 -(quinolin-2~ 

ylmethoxy)indol-2-yl]-2 ? 2-dimethylpropanoic acid, 

3 - [N-(4-chlorob enzyl)-3 -trimethylacetyl-5 -(quinolin-2- 

ylmethoxy)indol-2-yl] -2,2-dimethylpropatioic acid, 

3 -[N-(4-chlorob enzyl)-3 -phenylacetyl-5 -(quinolin-2-ylmethoxy)indol- 

2- yl] -2,2-dimethylpropanoic acid, 

3- [N-(4-fluorobenzyl)-3 -(3 ,3-dimethyl- 1 -oxo- 1 -butyl)-5-(quinolin-2- 
ylmethoxy)mdol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N~(4-bromobenzyl>^ 

ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid, 
3-[N-(44odobenzyl)-3~(3,3-dimethy^ 
ylmethoxy)indol-2-yl]-2 ? 2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-(l , l-dimethylbutyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-(l,l-dimethylpropyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
34N-(3-fluorobenzyl)-3-(l,l-dimethylethyl)-5-(quinolin-2- 
ylmethoxy)indol-2~yl]-2 5 2-dimethylpropanoic acid, 
3-(>J-(4-chlorobenzyl)-3-(3-methylethyl)'-5-(quinoliii--2- 
ylmethoxy)indol-2-yl] -2,2-dimethylpropanoic acid, 
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3-[N-(4~chlorobenzyl)-3-cyclopropyl-5-(^^ 

2- yl]-2,2-dimethylpropanoic acid, 

3- [N-(4-chlorobenzyl)-3-(l-methyl-l-cyclopropyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylprop anoic acid, 
3-[N-(4-chlorobenzyl)-3-cyclopentyl-5-(quinolin-2-ylmethoxy)indol-2- 
yl]-2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-cyclohexyl-5-(quinolin~2-ylmethoxy)indol-2- 
yl]-2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)~3-( alpha , alpha -dimethylbenzyl)-5-(qumolin- 

2- ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3- [N-(4-chlorobenzyl)-3-(2~{4-chloro- alpha , alpha -dimethylbenzyl}- 
5-(quinolin-2-ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 
3-[N-(4-chlorobenzyl)-3-(l-adamantyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl] -2,2-dimethylprop anoic acid, 
3-[N-(4-chlorobenzyl)-3-((l-adamantyl)methyl)-5-(quinolin-2- 
ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(l , 1 -dimethylethyl)-3-(4-chlorobenzyl)-6-(quinolin-2- 

ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(l,l-dimethylpropyl)-3-(4-chlorobenzyl)-6~(quinoline-2- 

ylmethoxy)indol-2-yl]-2,2-dimethylpropanoic acid, 

3-[N-(4-chlorobenzyl)-3-(3,3-dimethyl-l-oxo-l-butyl)-5-(quinolin-2- 

ylmethoxy)indol-2-yl]-2,2-diethylpropanoic acid, 

methyl 3-[N-(4~chlorobenzyl)-3,6-bis(acetyl)~5-(quinolin-2- 

ylmethoxy)indol-2-yl]-2,2 dimethyl propanoate or 

methyl 3-[N-(4~chlorobenzyl)-3,6-bis(cyclopropanecarbonyl)-5- 

(quinolin-2-ylmethoxy)indol-2-yl]-2,2~dimethyl propanoate. See EP 

419049 Bl, incorporated herein by reference. 

The term "alkyl" refers to a monovalent group derived from a straight 
or branched chain saturated hydrocarbon by the removal of a single hydrogen 
atom. Alkyl groups are exemplified by methyl, ethyl, n- and iso-propyl, n-, 
sec-, iso- and tert-butyl, and the like. The term "hydroxyalkyl" represents an 
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alkyl group, as defined above, substituted by one to three hydroxyl groups 
with the proviso that no more than one hydroxy group may be attached to a 
single carbon atom of the alkyl group. The term "alkylamino" refers to a 
group having the structure -NHR' wherein R' is alkyl, as previously defined, 
5 examples of alkylamino include methylamino, ethylamino, iso-propylamino 

and the like. The term "alkylarninocarbonyl" refers to an alkylamino group, as 
previously defined, attached to the parent molecular moiety through a 
carbonyl group. Examples of alkylaminocarbonyl include methylamino- 
carbonyl, ethylaminocarbonyl, iso-propylaminocarbonyl and the like. The 

10 term "alkylthio" refers to an alkyl group, as defined above, attached to the 

parent molecular moiety through a sulfur atom and includes such examples as 
methylthio, ethylthio, propylthio, n-, sec- and tert-butylthio and the like. The 
term "alkanoyl" represents an alkyl group, as defined above, attached to the 
parent molecular moiety through a carbonyl group. Alkanoyl groups are 

15 exemplified by formyl, acetyl, propionyl, butanoyl and the like. The term 

"alkanoylamino" refers to an alkanoyl group, as previously defined, attached 
to the parent molecular moiety through a nitrogen atom. Examples of 
alkanoylamino include formamido, acetamido, and the like. The term "N- 
alkanoyl-N- alkyl amino ' 1 refers to an alkanoyl group, as previously defined, 

20 attached to the parent molecular moiety through an aminoalkyl group. 

Examples of N-alkanoyl-N-alkylamino include N-methylformamido, N- 
methyl-acetamido, and the like. The terms "alkoxy" or "alkoxyl" denote an 
alkyl group, as defined above, attached to the parent molecular moiety through 
an oxygen atom. Representative alkoxy groups include methoxyl, ethoxyl, 

25 propoxyl, butoxyl, and the like. The term "alkoxyalkoxyl" refers to an alkyl 

group, as defined above, attached through an oxygen to an alkyl group, as 
defined above, attached in turn through an oxygen to the parent molecular 
moiety. Examples of alkoxyalkoxyl include methoxymethoxyl, 
methoxyethyoxyl, ethoxyethoxyl and the like. The term "alkoxyalkyl" refers 

30 to an alkoxy group, as defined above, attached through an alkylene group to 

the parent molecular moiety. The term "alkoxycarbonyl" represents an ester 
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group; i.e., an alkoxy group, attached to the parent molecular moiety through a 
carbonyl group such as methoxycarbonyl, ethoxycarbonyl, and the like. The 
term "alkenyl" denotes a monovalent group derived from a hydrocarbon 
containing at least one carbon-carbon double bond by the removal of a single 
5 hydrogen atom. Alkenyl groups include, for example, ethenyl, propenyl, 

butenyl, l-methyl-2-buten-l-yl and the like. The term "alkylene" denotes a 
divalent group derived from a straight or branched chain saturated 
hydrocarbon by the removal of two hydrogen atoms, for example methylene, 
1,2-ethylene, 1,1-ethylene, 1,3-propylene, 2,2-dimethylpropylene, and the like. 

10 The term "alkenylene" denotes a divalent group derived from a straight or 

branched chain hydrocarbon containing at least one carbon-carbon double 
bond. Examples of alkenylene include -CH=CH-, -CH 2 CH=CH- ? - 
C(CH 3 )=CH-, -CH 2 CH=CHCH 2 and the like. The term "cycloalkylene" 
refers to a divalent group derived from a saturated carbocyclic hydrocarbon by 

15 the removal of two hydrogen atoms, for example cyclopentylene, 

cyclohexylene, and the like. The term "cycloalkyl" denotes a monovalent 
group derived from a monocyclic or bicyclic saturated carbocyclic ring 
compound by the removal of a single hydrogen atom. Examples include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo [2.2. 1 jheptanyl, and 

20 bicyclo [2.2.2] octanyl . The term "alkynylene" refers to a divalent group 

derived by the removal of two hydrogen atoms from a straight or branched 
chain acyclic hydrocarbon group containing a carbon-carbon triple bond. 
Examples of alkynylene include -CH^CH-, -CH=CH-CH 2 -, -CH^CH- 
CH(CH3)-, and the like. The term "carbocyclic aryl" denotes a monovalent 

25 carbocyclic ring group derived by the removal of a single hydrogen atom from 

a monocyclic or bicyclic fused or non-fused ring system obeying the "4n+2 p 
electron" or Huckel aromaticity rule. Examples of carbocyclic aryl groups 
include phenyl, 1- and 2-naphthyl, biphenylyl, fluorenyl, and the like. The 
term "(carbocyclic aryl)alkyl" refers to a carbocyclic aryl ring group as 

30 defined above, attached to the parent molecular moiety through an alkylene 

group. Representative (carbocyclic aryl)alkyl groups include phenylmethyl, 
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phenylethyl, phenylpropyl, 1-naphthylmethyl, and the like. The term 
"carbocyclicarylalkoxy" refers to a carbocyclicaryl alkyl group, as defined 
above, attached to the parent molecular moiety through an oxygen atom. The 
term "carbocyclic aryloxyalkyl" refers to a carbocyclic aryl group, as defined 
5 above, attached to the parent molecular moiety through an oxygen atom and 

thence through an alkylene group. Such groups are exemplified by 
phenoxymethyl, 1- and 2-naphthyloxymethyl, phenoxyethyl and the like. The 
term "(carbocyclic aryl)alkoxyalkyl" denotes a carbocyclic aryl group as 
defined above, attached to the parent molecular moiety through an alkoxyalkyl 

10 group. Representative (carbocyclic aryl) alkoxyalkyl groups include 

phenylmethoxymethyl, phenylethoxymethyl, 1- and 2-naphthylmethoxyethyl, 
and the like. "Carbocyclic arylthioalkyl" represents a carbocyclic aryl group 
as defined above, attached to the parent molecular moeity through a sulfur 
atom and thence through an alklyene group and are typified by 

15 phenylthiomethyl, 1- and 2-naphthylthioethyl and the like. The term 

"dialkylamino" refers to a group having the structure -NR f R" wherein R' and 
R" are independently selected from alkyl, as previously defined. Additionally, 
R f and R" taken together may optionally be -(CH 2 )kk — where kk is an integer 
of from 2 to 6. Examples of dialkylamino include, dimethylamino, 

20 diethylaminocarbonyl, methylethylamino, piperidino, and the like. The term 

"halo or halogen" denotes fluorine, chlorine, bromine or iodine. The term 
"haloalkyl" denotes an alkyl group, as defined above, having one, two, or three 
halogen atoms attached thereto and is exemplified by such groups as 
chloromethyl, bromoethyl, trifluoromethyl, and the like. The term 

25 "hydroxyalkyl" represents an alkyl group, as defined above, substituted by one 

to three hydroxyl groups with the proviso that no more than one hydroxy 
group may be attached to a single carbon atom of the alkyl group. The term 
"phenoxy" refers to a phenyl group attached to the parent molecular moiety 
through an oxygen atom. The term "phenylthio" refers to a phenyl group 

30 attached to the parent molecular moiety through a sulfur atom. The term 

"pyridyloxy" refers to a pyridyl group attached to the parent molecular moiety 
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through an oxygen atom. The terms "heteroaryl" or "heterocyclic aryl" as 
used herein refers to substituted or unsubstituted 5- or 6-membered ring 
aromatic groups containing one oxygen atom, one, two, three, or four nitrogen 
atoms, one nitrogen and one sulfur atom, or one nitrogen and one oxygen 
5 atom. The term heteroaryl also includes bi-or tricyclic groups in which the 

aromatic heterocyclic ring is fused to one or two benzene rings. Representative 
heteroaryl groups are pyridyl, thienyl, indolyl, pyrazinyl, isoquinolyl, pyrrolyl, 
pyrimidyl, benzothienyl, furyl, benzo[b]furyl, imidazolyl, thiazolyl, 
carbazolyl, and the like. The term "heteroarylalkyl" denotes a heteroaryl 
group, as defined above, attached to the parent molecular moiety through an 
alkylene group. The term "heteroaryloxy" denotes a heteroaryl group, as 
defined above, attached to the parent molecular moiety through an oxygen 
atom. The term "heteroarylalkoxy" denotes a heteroarylalkyl group, as 
defined above, attached to the parent molecular moiety through an oxygen 
atom. 



10 



15 



NUCLEIC ACID THERAPEUTIC AGENTS 

In another embodiment, a nucleic acid of the invention; a nucleic acid 
complementary to a nucleic acid of the invention; or a portion of such a 

20 nucleic acid (e.g., an oligonucleotide as described below); or a nucleic acid 

encoding a member of the leukotriene pathway (e.g., 5-LO), can be used in 
"antisense" therapy, in which a nucleic acid (e.g., an oligonucleotide) which 
specifically hybridizes to the mRNA and/or genomic DNA of a nucleic acid is 
administered or generated in situ. The antisense nucleic acid that specifically 

25 hybridizes to the mRNA and/or DNA inhibits expression of the polypeptide 

encoded by that mRNA and/or DNA, e.g., by inhibiting translation and/or 
transcription. Binding of the antisense nucleic acid can be by conventional 
base pair complementarity, or, for example, in the case of binding to DNA 
duplexes, through specific interaction in the major groove of the double helix. 

30 An antisense construct can be delivered, for example, as an expression 

plasmid as described above. When the plasmid is transcribed in the cell, it 
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produces RNA that is complementary to a portion of the mRNA and/or DNA 
that encodes the polypeptide for the member of the leukotriene pathway (e.g., 
FLAP or 5-LO). Alternatively, the antisense construct can be an 
oligonucleotide probe that is generated ex vivo and introduced into cells; it 
5 then inhibits expression by hybridizing with the mRNA and/or genomic DNA 

of the polypeptide. In one embodiment, the oligonucleotide probes are 
modified oligonucleotides that are resistant to endogenous nucleases, e.g., 
exonucleases and/or endonucleases, thereby rendering them stable in vivo. 
Exemplary nucleic acid molecules for use as antisense oligonucleotides are 

10 phosphoramidate, phosphothioate and methylphosphonate analogs of DNA 

(see also U.S. Pat. Nos. 5,176,996, 5,264,564 and 5,256,775). Additionally, 
general approaches to constructing oligomers useful in antisense therapy are 
also described, for example, by Van der Krol et ah (Biotechniques 6:958-976 
(1988)); and Stein et al (Cancer Res. 48:2659-2668 (1988)). With respect to 

15 antisense DNA, oligodeoxyribonucleotides derived from the translation 

initiation site are preferred. 

To perform antisense therapy, oligonucleotides (mRNA, cDNA or 
DNA) are designed that are complementary to mRNA encoding the 
polypeptide. The antisense oligonucleotides bind to mRNA transcripts and 

20 prevent translation. Absolute complementarity, although preferred, is not 

required. A sequence "complementary to a portion of an RNA, as referred to 
herein, indicates that a sequence has sufficient complementarity to be able to 
hybridize with the RNA, forming a stable duplex; in the case of double- 
stranded antisense nucleic acids, a single strand of the duplex DNA may thus 

25 be tested, or triplex formation may be assayed. The ability to hybridize will 

depend on both the degree of complementarity and the length of the antisense 
nucleic acid, as described in detail above. Generally, the longer the 
hybridizing nucleic acid, the more base mismatches with an RNA it may 
contain and still form a stable duplex (or triplex, as the case may be). One 

30 skilled in the art can ascertain a tolerable degree of mismatch by use of 

standard procedures. 
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The oligonucleotides used in antisense therapy can be DNA, RNA, or 
chimeric mixtures or derivatives or modified versions thereof, single-stranded 
or double-stranded. The oligonucleotides can be modified at the base moiety, 
sugar moiety, or phosphate backbone, for example, to improve stability of the 
5 molecule, hybridization, etc. The oligonucleotides can include other appended 

groups such as peptides (e.g. for targeting host cell receptors in vivo), or 
agents facilitating transport across the cell membrane (see, e.g., Letsinger et 
ah, Proc. Natl. Acad. Set. USA 86:6553-6556 (1989); Lemaitre et ah, Proc. 
Natl. Acad. Sci. USA 84:648-652 (1987); PCT International Publication No. 

10 WO 88/09810) or the blood-brain barrier (see, e.g., PCT International 

Publication No. WO 89/10134), or hybridization-triggered cleavage agents 
(see, e.g., Krol et ah, BioTechniques 6:958-976 (1988)) or intercalating agents. 
(See, e.g., Zon, Pharm.Res. 5: 539-549 (1988)). To this end, the 
oligonucleotide may be conjugated to another molecule (e.g., a peptide, 

15 hybridization triggered cross-linking agent, transport agent, hybridization- 

triggered cleavage agent). 

The antisense molecules are delivered to cells that express the member 
of the leukotriene pathway in vivo. A number of methods can be used for 
delivering antisense DNA or RNA to cells; e.g., antisense molecules can be 

20 injected directly into the tissue site, or modified antisense molecules, designed 

to target the desired cells (e.g., antisense linked to peptides or antibodies that 
specifically bind receptors or antigens expressed on the target cell surface) can 
be administered systematically. Alternatively, in a preferred embodiment, a 
recombinant DNA construct is utilized in which the antisense oligonucleotide 

25 is placed under the control of a strong promoter (e.g., pol III or pol II). The use 

of such a construct to transfect target cells in the patient results in the 
transcription of sufficient amounts of single stranded RNAs that will form 
complementary base pairs with the endogenous transcripts and thereby prevent 
translation of the mRNA. For example, a vector can be introduced in vivo 

30 such that it is taken up by a cell and directs the transcription of an antisense 

RNA. Such a vector can remain episomal or become chromosomally 
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integrated, as long as it can be transcribed to produce the desired antisense 
RNA. Such vectors can be constructed by recombinant DNA technology 
methods standard in the art and described above. For example, a plasmid, 
cosmid, YAC or viral vector can be used to prepare the recombinant DNA 
5 construct that can be introduced directly into the tissue site. Alternatively, 

viral vectors can be used which selectively infect the desired tissue, in which 
case administration may be accomplished by another route (e.g., systemically). 

In another embodiment of the invention, small double-stranded 
interfering RNA (RNA interference (RNAi)) can be used. RNAi is a post- 
10 transcription process, in which double-stranded RNA is introduced, and 

sequence-specific gene silencing results, though catalytic degradation of the 
targeted mRNA. See, e.g., Elbashir, S.M. et ah, Nature 421:494-498 (2001); 
Lee, N.S., Nature Biotech. 7P:500-505 (2002); Lee, S-K. etaL, Nature 
Medicine 8(7):681-686 (2002); the entire teachings of these references are 
1 5 incorporated herein by reference. 

Endogenous expression of a member of the leukotriene pathway (e.g., 
FLAP, 5-LO) can also be reduced by inactivating or "knocking out" the gene 
or its promoter using targeted homologous recombination (e.g., see Smithies et 
al, Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503-512 (1987); 
20 Thompson et ah, Cell 5:313-321 (1989)). For example, an altered, non- 

functional gene of a member of the leukotriene pathway (or a completely 
unrelated DNA sequence) flanked by DNA homologous to the endogenous 
gene (either the coding regions or regulatory regions of the gene) can be used, 
with or without a selectable marker and/or a negative selectable marker, to 
25 transfect cells that express the gene in vivo. Insertion of the DNA construct, 

via targeted homologous recombination, results in inactivation of the gene. 
The recombinant DNA constructs can be directly administered or targeted to 
the required site in vivo using appropriate vectors, as described above. 
Alternatively, expression of non-altered genes can be increased using a similar 
30 method: targeted homologous recombination can be used to insert a DNA 

construct comprising a non-altered functional gene, or the complement 
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thereof, or a portion thereof, in place of an gene in the cell, as described 
above. In another embodiment, targeted homologous recombination can be 
used to insert a DNA construct comprising a nucleic acid that encodes a 
polypeptide variant that differs from that present in the cell. 
5 Alternatively, endogenous expression of a member of the leukotriene 

pathway can be reduced by targeting deoxyribonucleotide sequences 
complementary to the regulatory region of the member of the leukotriene 
pathway (i.e., the promoter and/or enhancers) to form triple helical structures 
that prevent transcription of the gene in target cells in the body. (See 

10 generally, Helene, C, Anticancer Drug Des., 6(6):569-84 (1991); Helene, C. 

et al 9 Ann. MY. Acad. Sci. 660:27-36 (1992); and Maher, L. J., Bioassays 
14(12):807-15 (1992)). Likewise, the antisense constructs described herein, 
by antagonizing the normal biological activity of one of the members of the 
leukotriene pathway, can be used in the manipulation of tissue, e.g., tissue 

15 differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the 

anti-sense techniques {e.g., microinjection of antisense molecules, or 
transfection with plasmids whose transcripts are anti-sense with regard to a 
nucleic acid RNA or nucleic acid sequence) can be used to investigate the role 
of one or more members of the leukotriene pathway in the development of 

20 disease-related conditions. Such techniques can be utilized in cell culture, but 

can also be used in the creation of transgenic animals. 

The therapeutic agents as described herein can be delivered in a 
composition, as described above, or by themselves. They can be administered 
systemically, or can be targeted to a particular tissue. The therapeutic agents 

25 can be produced by a variety of means, including chemical synthesis; 

recombinant production; in vivo production {e.g., a transgenic animal, such as 
U.S. Pat. No. 4,873,316 to Meade et aL\ for example, and can be isolated 
using standard means such as those described herein. In addition, a 
combination of any of the above methods of treatment {e.g., administration of 

30 non-altered polypeptide in conjunction with antisense therapy targeting altered 

mRNA for a member of the leukotriene pathway; administration of a first 
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splicing variant in conjunction with antisense therapy targeting a second 
splicing variant) can also be used. 

The invention additionally pertains to use of such therapeutic agents, 
as described herein, for the manufacture of a medicament for the treatment of 
5 MI, ACS, and/or atherosclerosis, e.g., using the methods described herein. 

MONITORING PROGRESS OF TREATMENT 

The current invention also pertains to methods of monitoring the 
response of an individual, such as an individual in one of the target 

10 populations described above, to treatment with a leukotriene synthesis 

inhibitor. Because the level of inflammatory markers can be elevated in 
individuals who are in the target populations described above, an assessment 
of the level of inflammatory markers of the individual both before, and during, 
treatment with the leukotriene synthesis inhibitor will indicate whether the 

15 treatment has successfully decreased production of leukotrienes in the arterial 

vessel wall or in bone-marrow derived inflammatory cells. 

For example, in one embodiment of the invention, an individual who is 
a member of a target population of individuals at risk for MI or ACS (e.g., an 
individual in a target population described above, such as an individual at-risk 

20 due to a FLAP Ml-haplotype) can be assessed for response to treatment with a 

leukotriene synthesis inhibitor, by examining leukotriene levels in the 
individual. Serum, plasma or urinary leukotrienes (e.g., leukotriene E4, 
cysteinyl leukotriene 1), or ex vivo production of leukotrienes (e.g., in blood 
samples stimulated with a calcium ionophore to produce leukotrienes) can be 

25 measured before, and during or after treatment with the leukotriene synthesis 

inhibitor. The leukotriene level before treatment is compared with the 
leukotriene level during or after treatment. The efficacy of treatment is 
indicated by a decrease in leukotriene production: a level of leukotriene 
during or after treatment that is significantly lower than the level of 

30 leukotriene before treatment, is indicative of efficacy. A level that is lower 

during or after treatment can be shown, for example, by decreased serum or 
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urinary leukotrienes, or decreased ex vivo production of leukotrienes. A level 
that is "significantly lower", as used herein, is a level that is less than the 
amount that is typically found in control individual(s), or is less in a 
comparison of disease risk in a population associated with the other bands of 
5 measurement (e.g. , the mean or median, the highest quartile or the highest 

quintile) compared to lower bands of measurement (e.g., the mean or median, 
the other quartiles; the other quintiles). 

In another embodiment of the invention, an individual who is a 
member of a target population of individuals at risk for MI or ACS (e.g., an 

10 individual in a target population described above, such as an individual at-risk 

due to elevated C-reactive protein) can be assessed for response to treatment 
with a leukotriene synthesis inhibitor, by examining levels of inflammatory 
markers in the individual. For example, levels of an inflammatory marker in 
an appropriate test sample (e.g., serum, plasma or urine) can be measured 

15 before, and during or after treatment with the leukotriene synthesis inhibitor. 

The level of the inflammatory marker before treatment is compared with the 
level of the inflammatory marker during or after treatment. The efficacy of 
treatment is indicated by a decrease in the level of the inflammatory marker, 
that is, a level of the inflammatory marker during or after treatment that is 

20 significantly lower (e.g., significantly lower), than the level of inflammatory 

marker before treatment, is indicative of efficacy. Representative 
inflammatory markers include: C-reactive protein (CRP), serum amyloid A, 
fibrinogen, a leukotriene, a leukotriene metabolite (e.g., cysteinyl leukotriene 
1), interleukin-6, tissue necrosis factor-alpha, soluble vascular cell adhesion 

25 molecules (sVCAM), soluble intervascular adhesion molecules (sICAM), E- 

selectin, matrix metallopro tease type-1, matrix metalloprotease type-2, matrix 
metalloprotease type-3, and matrix metalloprotease type-9. In a preferred 
embodiment, the marker is CRP. 
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PHARMACEUTICAL COMPOSITIONS 

The present invention also pertains to pharmaceutical compositions 
comprising agents described herein, for example, an agent that is a leukotriene 
synthesis inhibitor "as described herein. For instance, a leukotriene synthesis 
inhibitor can be formulated with a physiologically acceptable carrier or 
excipient to prepare a pharmaceutical composition. The carrier and 
composition can be sterile. The formulation should suit the mode of 
administration. 

Suitable pharmaceutical^ acceptable carriers include but are not 
limited to water, salt solutions (e.g., NaCl), saline, buffered saline, alcohols, 
glycerol, ethanol, gum arabic, vegetable oils, benzyl alcohols, polyethylene 
glycols, gelatin, carbohydrates such as lactose, amylose or starch, dextrose, 
magnesium stearate, talc, silicic acid, viscous paraffin, perfume oil, fatty acid 
esters, hydroxymethylcellulose, polyvinyl pyrolidone, etc., as well as 
combinations thereof. The pharmaceutical preparations can, if desired, be 
mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting 
agents, emulsifiers, salts for influencing osmotic pressure, buffers, coloring, 
flavoring and/or aromatic substances and the like which do not deleteriously 
react with the active agents. 

The composition, if desired, can also contain minor amounts of wetting 
or emulsifying agents, or pH buffering agents. The composition can be a 
liquid solution, suspension, emulsion, tablet, pill, capsule, sustained release 
formulation, or powder. The composition can be formulated as a suppository, 
with traditional binders and carriers such as triglycerides. Oral formulation 
can include standard carriers such as pharmaceutical grades of mannitol, 
lactose, starch, magnesium stearate, polyvinyl pyrollidone, sodium saccharine, 
cellulose, magnesium carbonate, etc. 

Methods of introduction of these compositions include, but are not 
limited to, intradermal, intramuscular, intraperitoneal, intraocular, intravenous, 
subcutaneous, topical, oral and intranasal. Other suitable methods of 
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introduction can also include gene therapy (as described below), rechargeable 
or biodegradable devices, particle acceleration devices ("gene guns") and slow 
release polymeric devices. The pharmaceutical compositions of this invention 
can also be administered as part of a combinatorial therapy with other agents. 
5 The composition can be formulated in accordance with the routine 

procedures as a pharmaceutical composition adapted for administration to 
human beings. For example, compositions for intravenous administration 
typically are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic to 

10 ease pain at the site of the injection. Generally, the ingredients are supplied 

either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed 
container such as an ampule or sachette indicating the quantity of active agent. 
Where the composition is to be administered by infusion, it can be dispensed 

15 with an infusion bottle containing sterile pharmaceutical grade water, saline or 

dextrose/water. Where the composition is administered by injection, an 
ampule of sterile water for injection or saline can be provided so that the 
ingredients may be mixed prior to administration. 

For topical application, nonsprayable forms, viscous to semi-solid or 

20 solid forms comprising a carrier compatible with topical application and 

having a dynamic viscosity preferably greater than water, can be employed. 
Suitable formulations include but are not limited to solutions, suspensions, 
emulsions, creams, ointments, powders, enemas, lotions, sols, liniments, 
salves, aerosols, etc., which are, if desired, sterilized or mixed with auxiliary 

25 agents, e.g., preservatives, stabilizers, wetting agents, buffers or salts for 

influencing osmotic pressure, etc. The agent may be incorporated into a 
cosmetic formulation. For topical application, also suitable are sprayable 
aerosol preparations wherein the active ingredient, preferably in combination 
with a solid or liquid inert carrier material, is packaged in a squeeze bottle or 

30 in admixture with a pressurized volatile, normally gaseous propellant, e.g., 

pressurized air. 
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Agents described herein can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with free amino 
groups such as those derived from hydrochloric, phosphoric, acetic, oxalic, 
tartaric acids, etc., and those formed with free carboxyl groups such as those 
5 derived from sodium, potassium, ammonium, calcium, ferric hydroxides, 

isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc. 

The agents are administered in a therapeutically effective amount. The 
amount of agents which will be therapeutically effective in the treatment of a 
particular disorder or condition will depend on the nature of the disorder or 

10 condition, and can be determined by standard clinical techniques. In addition, 

in vitro or in vivo assays may optionally be employed to help identify optimal 
dosage ranges. The precise dose to be employed in the formulation will also 
depend on the route of administration, and the seriousness of the symptoms, 
and should be decided according to the judgment of a practitioner and each 

15 patient's circumstances. Effective doses may be extrapolated from dose- 

response curves derived from in vitro or animal model test systems. 

The invention also provides a pharmaceutical pack or kit comprising 
one or more containers filled with one or more of the ingredients of the 
pharmaceutical compositions of the invention. Optionally associated with 

20 such containers) can be a notice in the form prescribed by a governmental 

agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of 
manufacture, use of sale for human administration. The pack or kit can be 
labeled with information regarding mode of administration, sequence of drug 

25 administration {e.g., separately, sequentially or concurrently), or the like. The 

pack or kit may also include means for reminding the patient to take the 
therapy. The pack or kit can be a single unit dosage of the combination 
therapy or it can be a plurality of unit dosages. In particular, the agents can be 
separated, mixed together in any combination, present in a single vial or tablet. 

30 Agents assembled in a blister pack or other dispensing means is preferred. For 

the purpose of this invention, unit dosage is intended to mean a dosage that is 
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dependent on the individual pharmacodynamics of each agent and 
administered in FDA approved dosages in standard time courses. 

NUCLEIC ACIDS OF THE INVENTION 
5 FLAP Nucleic Acids, Portions and Variants 

In addition, the invention pertains to isolated nucleic acid molecules 
comprising a human FLAP nucleic acid. The term, "FLAP nucleic acid/' as 
used herein, refers to an isolated nucleic acid molecule encoding FLAP 

10 polypeptide. The FLAP nucleic acid molecules of the present invention can 

be RNA, for example, mRNA, or DNA, such as cDNA and genomic DNA. 
DNA molecules can be double-stranded or single-stranded; single stranded 
RNA or DNA can be either the coding, or sense strand or the non-coding, or 
antisense strand. The nucleic acid molecule can include all or a portion of the 

15 coding sequence of the gene or nucleic acid and can further comprise 

additional non-coding sequences such as introns and non-coding 3' and 5' 
sequences (including regulatory sequences, for example, as well as promoters, 
transcription enhancement elements, splice donor/acceptor sites, etc.). 

For example, a FLAP nucleic acid can consist of SEQ ID NOs: 1 or 3 

20 or the complement thereof, or to a portion or fragment of such an isolated 

nucleic acid molecule (e.g., cDNA or the nucleic acid) that encodes FLAP 
polypeptide (e.g., a polypeptide such as SEQ ID NO: 2). In a preferred 
embodiment, the isolated nucleic acid molecule comprises a nucleic acid 
molecule selected from the group consisting of SEQ ID NOs: 1 or 3, or their 

25 complement thereof. 

Additionally, the nucleic acid molecules of the invention can be fused 
to a marker sequence, for example, a sequence that encodes a polypeptide to 
assist in isolation or purification of the polypeptide. Such sequences include, 
but are not limited to, those that encode a glutathione-S-transferase (GST) 

30 fusion protein and those that encode a hemagglutinin A (HA) polypeptide 

marker from influenza. 
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An "isolated" nucleic acid molecule, as used herein, is one that is 
separated from nucleic acids that normally flank the gene or nucleic acid 
sequence (as in genomic sequences) and/or has been completely or partially 
purified from other transcribed sequences (e.g., as in an RNA library). For 

5 example, an isolated nucleic acid of the invention may be substantially 

isolated with respect to the complex cellular milieu in which it naturally 
occurs, or culture medium when produced by recombinant techniques, or 
chemical precursors or other chemicals when chemically synthesized. In some 
instances, the isolated material will form part of a composition (for example, a 

10 crude extract containing other substances), buffer system or reagent mix. In 

other circumstances, the material maybe purified to essential homogeneity, 
for example as determined by PAGE or column chromatography such as 
HPLC. In certain embodiments, an isolated nucleic acid molecule comprises 
at least about 50, 80 or 90% (on a molar basis) of all macromolecular species 

15 present. With regard to genomic DNA, the term "isolated" also can refer to 

nucleic acid molecules that are separated from the chromosome with which 
the genomic DNA is naturally associated. For example, the isolated nucleic 
acid molecule can contain less than about 5 kb, including but not limited to 4 
kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotides which flank the nucleic 

20 acid molecule in the genomic DNA of the cell from which the nucleic acid 

molecule is derived. 

The nucleic acid molecule can be fused to other coding or regulatory 
sequences and still be considered isolated. Thus, recombinant DNA contained 
in a vector is included in the definition of "isolated" as used herein. Also, 

25 isolated nucleic acid molecules include recombinant DNA molecules in 

heterologous host cells, as well as partially or substantially purified DNA 
molecules in solution. "Isolated" nucleic acid molecules also encompass in 
vivo and in vitro RNA transcripts of the DNA molecules of the present 
invention. An isolated nucleic acid molecule or nucleic acid sequence can 

30 include a nucleic acid molecule or nucleic acid sequence that is synthesized 

chemically or by recombinant means. Therefore, recombinant DNA contained 
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in a vector is included in the definition of "isolated" as used herein. Also, 
isolated nucleotide sequences include recombinant DNA molecules in 
heterologous organisms, as well as partially or substantially purified DNA 
1 molecules in solution. In vivo and in vitro RNA transcripts of the DNA 
5 molecules of the present invention are also encompassed by "isolated" 

nucleotide sequences. Such isolated nucleotide sequences are useful in the 
manufacture of the encoded polypeptide, as probes for isolating homologous 
sequences {e.g., from other mammalian species), for gene mapping {e.g., by in 
situ hybridization with chromosomes), or for detecting expression of the 
10 nucleic acid in tissue {e.g., human tissue), such as by Northern blot analysis. 

The present invention also pertains to nucleic acid molecules which are 
not necessarily found in nature but which encode a FLAP polypeptide {e.g. , a 
polypeptide having an amino acid sequence comprising an amino acid 
sequence of SEQ ID NOs: 2), or another splicing variant of a FLAP 
15 polypeptide or polymorphic variant thereof. Thus, for example, DNA 

molecules that comprise a sequence that is different from the naturally 
occurring nucleic acid sequence but which, due to the degeneracy of the 
genetic code, encode a FLAP polypeptide of the present invention are also 
the subjects of this invention. The invention also encompasses nucleotide 
20 sequences encoding portions (fragments), or encoding variant polypeptides 

such as analogues or derivatives of a FLAP polypeptide. Such variants can 
be naturally occurring, such as in the case of allelic variation or single 
nucleotide polymorphisms, or non-naturally-occurring, such as those induced 
by various mutagens and mutagenic processes. Intended variations include, 
25 but are not limited to, addition, deletion and substitution of one or more 

nucleotides that can result in conservative or non-conservative amino acid 
changes, including additions and deletions. Preferably the nucleotide (and/or 
resultant amino acid) changes are silent or conserved; that is, they do not 
alter the characteristics or activity of a FLAP polypeptide. In one preferred 
30 embodiment, the nucleotide sequences are fragments that comprise one or 

more polymorphic microsatellite markers. In another preferred embodiment, 
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the nucleotide sequences are fragments that comprise one or more single 
nucleotide polymorphisms in a FLAP nucleic acid (e.g., the single nucleotide 
polymorphisms set forth in Table 3, below). 

Other alterations of the nucleic acid molecules of the invention can 
5 include, for example, labeling, methylation, internucleotide modifications such 

as uncharged linkages (e.g., methyl phosphonates, phosphotriesters, 
phosphoamidates, carbamates), charged linkages (e.g., phosphorothioates, 
phosphorodithioates), pendent moieties (e.g., polypeptides), intercalators (e.g., 
acridine, psoralen), chelators, alkylators, and modified linkages (e.g., alpha 

10 anomeric nucleic acids). Also included are synthetic molecules that mimic 

nucleic acid molecules in the ability to bind to a designated sequence via 
hydrogen bonding and other chemical interactions. Such molecules include, 
for example, those in which peptide linkages substitute for phosphate linkages 
in the backbone of the molecule. 

15 The invention also pertains to nucleic acid molecules that hybridize 

under high stringency hybridization conditions, such as for selective 
hybridization, to a nucleic acid sequence described herein (e.g., nucleic acid 
molecules which specifically hybridize to a nucleic acid sequence encoding 
polypeptides described herein, and, optionally, have an activity of the 

20 polypeptide). In one embodiment, the invention includes variants described 

herein which hybridize under high stringency hybridization conditions (e.g., 
for selective hybridization) to a nucleic acid sequence comprising a nucleic 
acid sequence selected from the group consisting of SEQ ID NOs: 1 or 3 or the 
complement thereof. In another embodiment, the invention includes variants 

25 described herein which hybridize under high stringency hybridization 

conditions (e.g., for selective hybridization) to a nucleic acid sequence 
encoding an amino acid sequence of SEQ ID NO: 2 or a polymorphic variant 
thereof. In a preferred embodiment, the variant that hybridizes under high 
stringency hybridizations has an activity of a FLAP. 

30 Such nucleic acid molecules can be detected and/or isolated by specific 

hybridization (e.g., under high stringency conditions). "Specific 
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hybridization," as used herein, refers to the ability of a first nucleic acid to 
hybridize to a second nucleic acid in a manner such that the first nucleic acid 
does not hybridize to any nucleic acid other than to the second nucleic acid 
(e.g., when the first nucleic acid has a higher similarity to the second nucleic 
5 acid than to any other nucleic acid in a sample wherein the hybridization is to 

be performed). "Stringency conditions" for hybridization is a term of art 
which refers to the incubation and wash conditions, e.g., conditions of 
temperature and buffer concentration, which permit hybridization of a 
particular nucleic acid to a second nucleic acid; the first nucleic acid may be 

10 perfectly (i.e., 100%) complementary to the second, or the first and second 

may share some degree of complementarity that is less than perfect (e.g., 70%, 
75%, 85%, 95%). For example, certain high stringency conditions can be used 
which distinguish perfectly complementary nucleic acids from those of less 
complementarity. "High stringency conditions", "moderate stringency 

15 conditions" and "low stringency conditions" for nucleic acid hybridizations 

are explained on pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in Current 
Protocols in Molecular Biology (Ausubel, F.M. et al, "Current Protocols in 
Molecular Biology?", John Wiley & Sons, (1998), the entire teachings of which 
are incorporated by reference herein). The exact conditions which determine 

20 the stringency of hybridization depend not only on ionic strength (e.g., 0.2X 

SSC, 0.1X SSC), temperature (e.g., room temperature, 42°C, 68°C) and the 
concentration of destabilizing agents such as formamide or denaturing agents 
such as SDS, but also on factors such as the length of the nucleic acid 
sequence, base composition, percent mismatch between hybridizing sequences 

25 and the frequency of occurrence of subsets of that sequence within other non- 

identical sequences. Thus, equivalent conditions can be determined by 
varying one or more of these parameters while maintaining a similar degree of 
identity or similarity between the two nucleic acid molecules. Typically, 
conditions are used such that sequences at least about 60%, at least about 70%, 

30 at least about 80%, at least about 90% or at least about 95% or more identical 

to each other remain hybridized to one another. By varying hybridization 
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conditions from a level of stringency at which no hybridization occurs to a 
level at which hybridization is first observed, conditions which will allow a 
given sequence to hybridize {e.g., selectively) with the most similar sequences 
in the sample can be determined. 

Exemplary conditions are described in Krause, M.H. and S.A. 
Aaronson, Methods in Enzymology 200: 546-556 (1991), and in, Ausubel, et 
al 9 "Current Protocols in Molecular Biology", John Wiley & Sons, (1998), 
which describes the determination of washing conditions for moderate or low 
stringency conditions. Washing is the step in which conditions are usually set 
so as to determine a minimum level of complementarity of the hybrids. 
Generally, starting from the lowest temperature at which only homologous 
hybridization occurs, each °C by which the final wash temperature is reduced 
(holding SSC concentration constant) allows an increase by 1% in the 
maximum extent of mismatching among the sequences that hybridize. 
Generally, doubling the concentration of SSC results in an increase in T m of - 
17°C. Using these guidelines, the washing temperature can be determined 
empirically for high, moderate or low stringency, depending on the level of 
mismatch sought. 

For example, a low stringency wash can comprise washing in a 
solution containing 0.2X SSC/0.1% SDS for 10 minutes at room temperature; 
a moderate stringency wash can comprise washing in a prewarmed solution 
(42°C) solution containing 0.2X SSC/0.1% SDS for 15 minutes at 42°C; and a 
high stringency wash can comprise washing in prewarmed (68°C) solution 
containing 0.1X SSC/0.1%SDS for 15 minutes at 68°C. Furthermore, washes 
can be performed repeatedly or sequentially to obtain a desired result as 1 
known in the art. Equivalent conditions can be determined by varying one or 
more of the parameters given as an example, as known in the art, while 
maintaining a similar degree of identity or similarity between the target 
nucleic acid molecule and the primer or probe used. 

The percent homology or identity of two nucleotide or amino acid 
sequences can be determined by aligning the sequences for optimal 
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comparison purposes {e.g., gaps can be introduced in the sequence of a first 
sequence for optimal alignment). The nucleotides or amino acids at 
corresponding positions are then compared, and the percent identity between 
the two sequences is a function of the number of identical positions shared by 
the sequences (i.e., % identity - # of identical positions/total # of positions x 
100). When a position in one sequence is occupied by the same nucleotide or 
amino acid residue as the corresponding position in the other sequence, then 
the molecules are homologous at that position. As used herein, nucleic acid or 
amino acid "homology" is equivalent to nucleic acid or amino acid "identity". 
In certain embodiments, the length of a sequence aligned for comparison 
purposes is at least 30%, for example, at least 40%, in certain embodiments at 
least 60%, and in other embodiments at least 70%, 80%, 90% or 95% of the 
length of the reference sequence. The actual comparison of the two sequences 
can be accomplished by well-known methods, for example, using a 
mathematical algorithm. A preferred, non-limiting example of such a 
mathematical algorithm is described in Karlin et aL 9 Proc. Natl. Acad Set. 
USA 90:5873-5877 (1993). Such an algorithm is incorporated into the 
NBLAST and XBLAST programs (version 2.0) as described in Altschul et aL, 
Nucleic Acids Res. 25:389-3402 (1997). When utilizing BLAST and Gapped 
BLAST programs, the default parameters of the respective programs (e.g., 
NBLAST) can be used. In one embodiment, parameters for sequence 
comparison can be set at score=100, wordlength=12, or can be varied (e.g., 
W=5 orW=20). 

Another preferred, non-limiting example of a mathematical algorithm 
utilized for the comparison of sequences is the algorithm of Myers and Miller, 
CABIOS 4(1): 1 1-17 (1988). Such an algorithm is incorporated into the 
ALIGN program (version 2.0) which is part of the GCG sequence alignment 
software package (Accelrys, Cambridge, UK). When utilizing the ALIGN 
program for comparing amino acid sequences, a PAM120 weight residue 
table, a gap length penalty of 12, and a gap penalty of 4 can be used. 
Additional algorithms for sequence analysis are known in the art and include 
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AD VANCE and ADAM as described in Torellis and Robotti, Comput Appl 
BioscL 10:3-5 (1994); and FASTA described in Pearson and Lipman, Proc. 
Natl Acad. Set USA 85:2444-8 (1988). 

In another embodiment, the percent identity between two amino acid 
5 sequences can be accomplished using the GAP program in the GCG software 

package using either a BLOSUM63 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. In yet another 
embodiment, the percent identity between two nucleic acid sequences can be 
accomplished using the GAP program in the GCG software package using a 

10 gap weight of 50 and a length weight of 3 . 

The present invention also provides isolated nucleic acid molecules 
that contain a fragment or portion that hybridizes under highly stringent 
conditions to a nucleic acid sequence comprising SEQ ID NO: 1 or 3 or the 
complement of SEQ ID NO: 1 or 3, and also provides isolated nucleic acid 

15 molecules that contain a fragment or portion that hybridizes under highly 

stringent conditions to a nucleic acid sequence encoding an amino acid 
sequence of the invention or polymorphic variant thereof. The nucleic acid 
fragments of the invention are at least about 15, for example, at least about 18, 
20, 23 or 25 nucleotides, and can be 30, 40, 50, 100, 200 or more nucleotides 

20 in length. Longer fragments, for example, 30 or more nucleotides in length, 

encoding antigenic polypeptides described herein are particularly useful, such 
as for the generation of antibodies as described below. 



Probes and Primers 

25 In a related aspect, the nucleic acid fragments of the invention are used 

as probes or primers in assays such as those described herein. "Probes" or 
"primers" are oligonucleotides that hybridize in a base-specific manner to a 
complementary strand of nucleic acid molecules. Such probes and primers 
include polypeptide nucleic acids, as described in Nielsen et al( Science 

30 254:1497-1500(1991)). 
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A probe or primer comprises a region of nucleic acid that hybridizes to 
at least about 15, for example about 20-25, and in certain embodiments about 
40, 50 or 75, consecutive nucleotides of a nucleic acid of the invention, such 
as a nucleic acid comprising a contiguous nucleic acid sequence of SEQ ID 
5 NOs: 1 or 3 or the complement of SEQ ID Nos: 1 or 3, or a nucleic acid 

sequence encoding an amino acid sequence of SEQ ID NO: 2 or polymorphic 
variant thereof. In preferred embodiments, a probe or primer comprises 100 or 
fewer nucleotides, in certain embodiments, from 6 to 50 nucleotides, for 
example, from 12 to 30 nucleotides. In other embodiments, the probe or 

10 primer is at least 70% identical to the contiguous nucleic acid sequence or to 

the complement of the contiguous nucleotide sequence, for example, at least 
80% identical, in certain embodiments at least 90% identical, and in other 
embodiments at least 95% identical, or even capable of selectively hybridizing 
to the contiguous nucleic acid sequence or to the complement of the 

15 contiguous nucleotide sequence. Often, the probe or primer further comprises 

a label, e.g., radioisotope, fluorescent compound, enzyme, or enzyme co- 
factor. 

The nucleic acid molecules of the invention such as those described 
above can be identified and isolated using standard molecular biology 

20 techniques and the sequence information provided herein. For example, 

nucleic acid molecules can be amplified and isolated using the polymerase 
chain reaction and synthetic oligonucleotide primers based on one or more of 
SEQ ID NOs: 1 or 3, or the complement thereof, or designed based on 
nucleotides based on sequences encoding one or more of the amino acid 

25 sequences provided herein. See generally PCR Technology: Principles and 

Applications forDNA Amplification (ed. H.A, Erlich, Freeman Press, NY, NY, 
1992); PCR Protocols: A Guide to Methods and Applications (Eds. Ihnis et 
dl, Academic Press, San Diego, CA, 1990); Mattila et al, Nucl Acids Res. 
19:4967 (1991); Eckert et al., PCR Methods and Applications 1:17 (1991); 

30 PCR (eds. McPherson et aL, JRL Press, Oxford); and U.S. Patent 4,683,202. 

The nucleic acid molecules can be amplified using cDNA, mRNA or genomic 
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DNA as a template, cloned into an appropriate vector and characterized by 
DNA sequence analysis. 

Other suitable amplification methods include the ligase chain reaction 
(LCR) (see Wu and Wallace, Genomics 4:560 (1989), Landegren et aL, 
Science 241:1077 (1988), transcription amplification QZwohft aL, Proc. Natl 
Acad. Set USA 86:1173 (1989)), and self-sustained sequence replication 
(Guatelli et aL, Proc. Nat. Acad. Sci. USA 87:1874 (1990)) and nucleic acid 
based sequence amplification (NASBA). The latter two amplification 
methods involve isothermal reactions based on isothermal transcription, which 
produce both single stranded RNA (ssRNA) and double stranded DNA 
(dsDNA) as the amplification products in a ratio of about 30 or 100 to 1, 
respectively. 

The amplified DNA can be labeled, for example, radiolabeled, and 
used as a probe for screening a cDNA library derived from human cells, 
mRNA in zap express, ZEPLOX or other suitable vector. Corresponding 
clones can be isolated, DNA can obtained following in vivo excision, and the 
cloned insert can be sequenced in either or both orientations by art recognized 
methods to identify the correct reading frame encoding a polypeptide of the 
appropriate molecular weight. For example, the direct analysis of the nucleic 
acid molecules of the present invention can be accomplished using well- 
known methods that are commercially available. See, for example, Sambrook 
et aL, Molecular Cloning, A Laboratory Manual (2nd Ed., CSHP, New York 
1989); Zyskind et aL, Recombinant DNA Laboratory Manual, (Acad. Press, 
1988)). Using these or similar methods, the polypeptide and the DNA 
encoding the polypeptide can be isolated, sequenced and further characterized. 

Antisense nucleic acid molecules of the invention can be designed 
using the nucleotide sequences of SEQ ID NOs: 1 or 3 and/or the complement 
of one or more of SEQ ID NOs: 1 or 3 and/or a portion of one or more of SEQ 
ID NOs: 1 or 3 or the complement of one or more of SEQ ID NOs: 1 or 3 
and/or a sequence encoding the amino acid sequences of SEQ ID NOs: 2 or 
encoding a portion of one or more of SEQ ID NOs: 1 or 3 or their 
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complement. They can be constructed using chemical synthesis and 
enzymatic ligation reactions using procedures known in the art. For example, 
an antisense nucleic acid molecule (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously 
5 modified nucleotides designed to increase the biological stability of the 

molecules or to increase the physical stability of the duplex formed between 
the antisense and sense nucleic acids, e.g., phosphorothioate derivatives and 
acridine substituted nucleotides can be used. Alternatively, the antisense 
nucleic acid molecule can be produced biologically using an expression vector 

10 into which a nucleic acid molecule has been subcloned in an antisense 

orientation {i.e., RNA transcribed from the inserted nucleic acid molecule will 
be of an antisense orientation to a target nucleic acid of interest). 

The nucleic acid sequences can also be used to compare with 
endogenous DNA sequences in patients to identify one or more of the 

15 disorders related to FLAP, and as probes, such as to hybridize and discover 

related DNA sequences or to subtract out known sequences from a sample. 
The nucleic acid sequences can further be used to derive primers for genetic 
fingerprinting, to raise anti-polypeptide antibodies using DNA immunization 
techniques, and as an antigen to raise anti-DNA antibodies or elicit immune 

20 responses. Portions or fragments of the nucleotide sequences identified herein 

(and the corresponding complete gene sequences) can be used in numerous 
ways as polynucleotide reagents. For example, these sequences can be used 
to: (i) map their respective genes on a chromosome; and, thus, locate gene 
regions or nucleic acid regions associated with genetic disease; (ii) identify an 

25 individual from a minute biological sample (tissue typing); and (iii) aid in 

forensic identification of a biological sample. Additionally, the nucleotide 
sequences of the invention can be used to identify and express recombinant 
polypeptides for analysis, characterization or therapeutic use, or as markers for 
tissues in which the corresponding polypeptide is expressed, either 

30 constitutively, during tissue differentiation, or in diseased states. The nucleic 

acid sequences can additionally be used as reagents in the screening and/or 



WO 2004/035741 



PCT/US2003/032556 



-74- 

diagnostic assays described herein, and can also be included as components of 
kits (e.g., reagent kits) for use in the screening and/or diagnostic assays 
described herein. 

5 Vectors 

Another aspect of the invention pertains to nucleic acid constructs 
containing a nucleic acid molecule of SEQ ID NOs: 1 or 3 or the complement 
thereof (or a portion thereof). Yet another aspect of the invention pertains to 
nucleic acid constructs containing a nucleic acid molecule encoding an amino 
acid of SEQ ID NO: 2 or polymorphic variant thereof. The constructs 
comprise a vector (e.g., an expression vector) into which a sequence of the 
invention has been inserted in a sense or antisense orientation. As used herein, 
the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which 
additional DNA segments can be ligated. Another type of vector is a viral 
vector, wherein additional DNA segments can be ligated into the viral 
genome. Certain vectors are capable of autonomous replication in a host cell 
into which they are introduced (e.g., bacterial vectors having a bacterial origin 
of replication and episomal mammalian vectors). Other vectors (e.g., non- 
episomal mammalian vectors) are integrated into the genome of a host cell 
upon introduction into the host cell, and thereby are replicated along with the 
host genome. Moreover, certain vectors, such as expression vectors, are 
capable of directing the expression of genes or nucleic acids to which they are 
operably linked. In general, expression vectors of utility in recombinant DNA 
techniques are often in the form of plasmids. However, the invention is 
intended to include such other forms of expression vectors, such as viral 
vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses) that serve equivalent functions. 

Preferred recombinant expression vectors of the invention comprise a 
nucleic acid molecule of the invention in a form suitable for expression of the 
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nucleic acid molecule in a host cell. This means that the recombinant 
expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, which is operably linked to 
the nucleic acid sequence to be expressed. Within a recombinant expression 
vector, "operably linked" or "operatively linked" is intended to mean that the 
nucleic acid sequence of interest is linked to the regulatory sequence(s) in a 
manner which allows for expression of the nucleic acid sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is 
introduced into the host cell). The term "regulatory sequence" is intended to 
include promoters, enhancers and other expression control elements (e.g., 
polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel, "Gene Expression Technology", Methods in 
Enzymology 185, Academic Press, San Diego, CA (1990). Regulatory 
sequences include those which direct constitutive expression of a nucleic acid 
sequence in many types of host cell and those which direct expression of the 
nucleic acid sequence only in certain host cells (e.g., tissue-specific regulatory 
sequences). It will be appreciated by those skilled in the art that the design of 
the expression vector can depend on such factors as the choice of the host cell 
to be transformed and the level of expression of polypeptide desired. The 
expression vectors of the invention can be introduced into host cells to thereby 
produce polypeptides, including fusion polypeptides, encoded by nucleic acid 
molecules as described herein. 

The recombinant expression vectors of the invention can be designed 
for expression of a polypeptide of the invention in prokaryotic or eukaryotic 
cells, e.g., bacterial cells such as E. coli, insect cells (using baculovirus 
expression vectors), yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, supra. Alternatively, the recombinant 
expression vector can be transcribed and translated in vitro, for example using 
T7 promoter regulatory sequences and T7 polymerase. 

Another aspect of the invention pertains to host cells into which a 
recombinant expression vector of the invention has been introduced. The 
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terms "host cell" and "recombinant host cell" are used interchangeably herein. 
It is understood that such terms refer not only to the particular subject cell but 
also to the progeny or potential progeny of such a cell. Because certain 
modifications may occur in succeeding generations due to either mutation or 
5 environmental influences, such progeny may not, in fact, be identical to the 

parent cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, a 
nucleic acid molecule of the invention can be expressed in bacterial cells (e.g., 
E. coli), insect cells, yeast or mammalian cells (such as Chinese hamster ovary 
10 cells (CHO) or COS cells). Other suitable host cells are known to those 

skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the 
terms "transformation" and "transfection" are intended to refer to a variety of 

15 art-recognized techniques for introducing a foreign nucleic acid molecule 

(e.g., DNA) into a host cell, including calcium phosphate or calcium chloride 
co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells 
can be found in Sambrook, et ah (supra), and other laboratory manuals. 

20 For stable transfection of mammalian cells, it is known that, depending 

upon the expression vector and transfection technique used, only a small 
fraction of cells may integrate the foreign DNA into their genome. In order to 
identify and select these integrants, a gene or nucleic acid that encodes a 
selectable marker (e.g., for resistance to antibiotics) is generally introduced 

25 into the host cells along with the gene or nucleic acid of interest. Preferred 

selectable markers include those that confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid molecules encoding a selectable 
marker can be introduced into a host cell on the same vector as the nucleic 
acid molecule of the invention or can be introduced on a separate vector. 

30 Cells stably transfected with the introduced nucleic acid molecule can be 
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identified by drug selection (e.g., cells that have incorporated the selectable 
marker gene or nucleic acid will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic host cell or 
eukaryotic host cell in culture can be used to produce (i.e., express) a 
5 polypeptide of the invention. Accordingly, the invention further provides 

methods for producing a polypeptide using the host cells of the invention. In 
one embodiment, the method comprises culturing the host cell of invention 
(into which a recombinant expression vector encoding a polypeptide of the 
invention has been introduced) in a suitable medium such that the polypeptide 

10 is produced. In another embodiment, the method further comprises isolating 

the polypeptide from the medium or the host cell. 

The host cells of the invention can also be used to produce nonhuman 
transgenic animals. For example, in one embodiment, a host cell of the 
invention is a fertilized oocyte or an embryonic stem cell into which a nucleic 

15 acid molecule of the invention has been introduced (e.g., an exogenous FLAP 

nucleic acid, or an exogenous nucleic acid encoding a FLAP polypeptide). 
Such host cells can then be used to create non-human transgenic animals in 
which exogenous nucleotide sequences have been introduced into the genome 
or homologous recombinant animals in which endogenous nucleotide 

20 sequences have been altered. Such animals are useful for studying the 

function and/or activity of the nucleic acid sequence and polypeptide encoded 
by the sequence and for identifying and/or evaluating modulators of their 
activity. As used herein, a "transgenic animal" is a non-human animal, 
preferably a mammal, more preferably a rodent such as a rat or mouse, in 

25 which one or more of the cells of the animal include a transgene. Other 

examples of transgenic animals include non-human primates, sheep, dogs, 
cows, goats, chickens and amphibians. A transgene is exogenous DNA which 
is integrated into the genome of a cell from which a transgenic animal 
develops and which remains in the genome of the mature animal, thereby 

30 directing the expression of an encoded gene product in one or more cell types 

or tissues of the transgenic animal. As used herein, an "homologous 
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recombinant animal" is a non-human animal, preferably a mammal, more 
preferably a mouse, in which an endogenous gene has been altered by 
homologous recombination between the endogenous gene and an exogenous 
DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of 

5 the animal, prior to development of the animal. 

Methods for generating transgenic animals via embryo manipulation 
and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866 and 4,870,009, U.S. Pat. No. 4,873,191 and in Hogan, Manipulating 

10 the Mouse Embryo (Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, N.Y., 1986). Methods for constructing homologous recombination 
vectors and homologous recombinant animals are described further in Bradley, 
Current Opinion in BioTechnology 2:823-829 (1991) and in PCT Publication 
Nos. WO 90/1 1354, WO 91/01 140, WO 92/0968, and WO 93/04169. Clones 

15 of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut et aL 9 Nature 385:810-813 
(1997) and PCT Publication Nos. WO 97/07668 and WO 97/07669. 

POLYPEPTIDES OF THE INVENTION 

20 The present invention also pertains to isolated polypeptides encoded by 

FLAP nucleic acids ("FLAP polypeptides"), and fragments and variants 
thereof, as well as polypeptides encoded by nucleotide sequences described 
herein (e.g., other splicing variants). The term "polypeptide" refers to a 
polymer of amino acids, and not to a specific length; thus, peptides, 

25 oligopeptides and proteins are included within the definition of a polypeptide. 

As used herein, a polypeptide is said to be "isolated" or "purified" when it is 
substantially free of cellular material when it is isolated from recombinant and 
non-recombinant cells, or free of chemical precursors or other chemicals when 
it is chemically synthesized. A polypeptide, however, can be joined to another 

30 polypeptide with which it is not normally associated in a cell (e.g., in a "fusion 

protein") and still be "isolated" or "purified." 
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The polypeptides of the invention can be purified to homogeneity. It is 
understood, however, that preparations in which the polypeptide is not purified 
to homogeneity are useful. The critical feature is that the preparation allows 
for the desired function of the polypeptide, even in the presence of 
5 considerable amounts of other components. Thus, the invention encompasses 

various degrees of purity. In one embodiment, the language "substantially 
free of cellular material" includes preparations of the polypeptide having less 
than about 30% (by dry weight) other proteins (i.e., contaminating protein), 
less than about 20% other proteins, less than about 10% other proteins, or less 

10 than about 5% other proteins. 

When a polypeptide is recombinantly produced, it can also be 
substantially free of culture medium, i.e., culture medium represents less than 
about 20%, less than about 10%, or less than about 5% of the volume of the 
polypeptide preparation. The language "substantially free of chemical 

15 precursors or other chemicals" includes preparations of the polypeptide in 

which it is separated from chemical precursors or other chemicals that are 
involved in its synthesis. In one embodiment, the language "substantially free 
of chemical precursors or other chemicals" includes preparations of the 
polypeptide having less than about 30% (by dry weight) chemical precursors 

20 or other chemicals, less than about 20% chemical precursors or other 

chemicals, less than about 10% chemical precursors or other chemicals, or less 
than about 5% chemical precursors or other chemicals. 

In one embodiment, a polypeptide of the invention comprises an amino 
acid sequence encoded by a nucleic acid molecule comprising a nucleic acid 

25 sequence selected from the group consisting of SEQ ID NO: 1 or 3, or the 

complement of SEQ ID NO: 1 or 3, or portions thereof, or a portion or 
polymorphic variant thereof. However, the polypeptides of the invention also 
encompass fragment and sequence variants. Variants include a substantially 
homologous polypeptide encoded by the same genetic locus in an organism, 

30 i.e., an allelic variant, as well as other splicing variants. Variants also 

encompass polypeptides derived from other genetic loci in an organism, but 
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having substantial homology to a polypeptide encoded by a nucleic acid 
molecule comprising a nucleic acid sequence selected from the group 
consisting of SEQ ID NOs: 1 or 3 or their complement, or portions thereof, or 
having substantial homology to a polypeptide encoded by a nucleic acid 
5 molecule comprising a nucleic acid sequence selected from the group 

consisting of nucleotide sequences encoding SEQ ID NO: 2 or polymorphic 
variants thereof. Variants also include polypeptides substantially homologous 
or identical to these polypeptides but derived from another organism, i.e., an 
ortholog. Variants also include polypeptides that are substantially 

10 homologous or identical to these polypeptides that are produced by chemical 

synthesis. Variants also include polypeptides that are substantially 
homologous or identical to these polypeptides that are produced by 
recombinant methods. 

As used herein, two polypeptides (or a region of the polypeptides) are 

15 substantially homologous or identical when the amino acid sequences are at 

least about 45-55%, in certain embodiments at least about 70-75%, and in 
other embodiments at least about 80-85%, and in others greater than about 
90% or more homologous or identical. A substantially homologous amino 
acid sequence, according to the present invention, will be encoded by a nucleic 

20 acid molecule hybridizing to SEQ ID NO: 1 or 3 or portion thereof, under 

stringent conditions as more particularly described above, or will be encoded 
by a nucleic acid molecule hybridizing to a nucleic acid sequence encoding 
SEQ ID NO: 2 or a portion thereof or polymorphic variant thereof, under 
stringent conditions as more particularly described thereof 

25 The invention also encompasses polypeptides having a lower degree of 

identity but having sufficient similarity so as to perform one or more of the 
same functions performed by a polypeptide encoded by a nucleic acid 
molecule of the invention. Similarity is determined by conserved amino acid 
substitution. Such substitutions are those that substitute a given amino acid in 

30 a polypeptide by another amino acid of like characteristics. Conservative 

substitutions are likely to be phenotypically silent. Typically seen as 
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conservative substitutions are the replacements, one for another, among the 
aliphatic amino acids Ala, Val, Leu and He; interchange of the hydroxyl 
residues Ser and Thr, exchange of the acidic residues Asp and Glu, 
substitution between the amide residues Asn and Gin, exchange of the basic 
5 residues Lys and Arg and replacements among the aromatic residues Phe and 

Tyr. Guidance concerning which amino acid changes are likely to be 
phenotypically silent are found in Bowie et al, Science 247:1306-1310 
(1990). 

A variant polypeptide can differ in amino acid sequence by one or 

10 more substitutions, deletions, insertions, inversions, fusions, and truncations or 

a combination of any of these. Further, variant polypeptides can be fully 
functional or can lack function in one or more activities. Fully functional 
variants typically contain only conservative variation or variation in non- 
critical residues or in non-critical regions. Functional variants can also contain 

15 substitution of similar amino acids that result in no change or an insignificant 

change in function. Alternatively, such substitutions may positively or 
negatively affect function to some degree. Non-functional variants typically 
contain one or more non-conservative amino acid substitutions, deletions, 
insertions, inversions, or truncation or a substitution, insertion, inversion, or 

20 deletion in a critical residue or critical region. 

Amino acids that are essential for function can be identified by 
methods known in the art, such as site-directed mutagenesis or alanine- 
scanning mutagenesis (Cunningham et al, Science 244:1081-1085 (1989)). 
The latter procedure introduces single alanine mutations at every residue in the 

25 molecule. The resulting mutant molecules are then tested for biological 

activity in vitro, or in vitro proliferative activity. Sites that are critical for 
polypeptide activity can also be determined by structural analysis such as 
crystallization, nuclear magnetic resonance or photoaffinity labeling (Smith et 
aU J- Mol Biol 224:899-904 (1992); de Vos et aL, Science 255:306-312 

30 (1992)). 
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The invention also includes fragments of the polypeptides of the 
invention. Fragments can be derived from a polypeptide encoded by a nucleic 
acid molecule comprising SEQ ID NO: 1 or 3, or the complement of SEQ ID 
NO: 1 or 3 (or other variants). However, the invention also encompasses 
5 fragments of the variants of the polypeptides described herein. As used 

herein, a fragment comprises at least 6 contiguous amino acids. Useful 
fragments include those that retain one or more of the biological activities of 
the polypeptide as well as fragments that can be used as an immunogen to 
generate polypeptide-specific antibodies. 

10 Biologically active fragments (peptides which are, for example, 6, 9, 

12, 15, 16, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or more amino acids in 
length) can comprise a domain, segment, or motif that has been identified by 
analysis of the polypeptide sequence using well-known methods, e.g., signal 
peptides, extracellular domains, one or more transmembrane segments or 

15 loops, ligand binding regions, zinc finger domains, DNA binding domains, 

acylation sites, glycosylation sites, or phosphorylation sites. 

Fragments can be discrete (not fused to other amino acids or 
polypeptides) or can be within a larger polypeptide. Further, several 
fragments can be comprised within a single larger polypeptide. In one 

20 embodiment a fragment designed for expression in a host can have 

heterologous pre- and pro-polypeptide regions fused to the amino terminus of 
the polypeptide fragment and an additional region fused to the carboxyl 
terminus of the fragment. 

The invention thus provides chimeric or fusion polypeptides. These 

25 comprise a polypeptide of the invention operatively linked to a heterologous 

protein or polypeptide having an amino acid sequence not substantially 
homologous to the polypeptide. "Operatively linked" indicates that the 
polypeptide and the heterologous protein are fused in-frame. The 
heterologous protein can be fused to the N-terminus or C-terminus of the 

30 polypeptide. In one embodiment the fusion polypeptide does not affect 

function of the polypeptide per se. For example, the fusion polypeptide can be 
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a GST-fusion polypeptide in which the polypeptide sequences are fused to the 
C-terminus of the GST sequences. Other types of fusion polypeptides include, 
but are not limited to, enzymatic fusion polypeptides, for example beta- 
galactosidase fusions, yeast two-hybrid GAL fusions, poly-His fusions and Ig 
fusions. Such fusion polypeptides, particularly poly-His fusions, can facilitate 
the purification of recombinant polypeptide. In certain host cells (e.g. , 
mammalian host cells), expression and/or secretion of a polypeptide can be 
increased using a heterologous signal sequence. Therefore, in another 
embodiment, the fusion polypeptide contains a heterologous signal sequence 
at its N-terminus. 

EP-A-O 464 533 discloses fusion proteins comprising various portions 
of immunoglobulin constant regions. The Fc is useful in therapy and 
diagnosis and thus results, for example, in improved pharmacokinetic 
properties (EP-A 0232 262). In drug discovery, for example, human proteins 
have been fused with Fc portions for the purpose of high-throughput screening 
assays to identify antagonists. Bennett et ah 9 Journal of Molecular 
Recognition, 5:52-58 (1995) and Johanson et al, The Journal of Biological 
Chemistry, 21 '0,16:9459-947 r l (1995). Thus, this invention also encompasses 
soluble fusion polypeptides containing a polypeptide of the invention and 
various portions of the constant regions of heavy or light chains of 
immunoglobulins of various subclasses (IgG, IgM, IgA, IgE). 

A chimeric or fusion polypeptide can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance 
with conventional techniques. In another embodiment, the fusion gene can be 
synthesized by conventional techniques including automated DNA 
synthesizers. Alternatively, PCR amplification of nucleic acid fragments can 
be carried out using anchor primers which give rise to complementary 
overhangs between two consecutive nucleic acid fragments which can 
subsequently be annealed and re-amplified to generate a chimeric nucleic acid 
sequence (see Ausubel et ah, Current Protocols in Molecular Biology? 1992). 
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Moreover, many expression vectors are commercially available that already 
encode a fusion moiety (e.g., a GST protein). A nucleic acid molecule 
encoding a polypeptide of the invention can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the polypeptide. 
5 The isolated polypeptide can be purified from cells that naturally 

express it, purified from cells that have been altered to express it 
(recombinant), or synthesized using known protein synthesis methods. In one 
embodiment, the polypeptide is produced by recombinant DNA techniques. 
For example, a nucleic acid molecule encoding the polypeptide is cloned into 

10 an expression vector, the expression vector introduced into a host cell and the 

polypeptide expressed in the host cell. The polypeptide can then be isolated 
from the cells by an appropriate purification scheme using standard protein 
purification techniques. 

The polypeptides of the present invention can be used to raise 

15 antibodies or to elicit an immune response. The polypeptides can also be used 

as a reagent, e.g., a labeled reagent, in assays to quantitatively determine 
levels of the polypeptide or a molecule to which it binds (e.g., a ligand) in 
biological fluids. The polypeptides can also be used as markers for cells or 
tissues in which the corresponding polypeptide is preferentially expressed, 

20 either constitutively, during tissue differentiation, or in diseased states. The 

polypeptides can be used to isolate a corresponding binding agent, e.g., ligand, 
such as, for example, in an interaction trap assay, and to screen for peptide or 
small molecule antagonists or agonists of the binding interaction. For 
example, because members of the leukotriene pathway including FLAP bind 

25 to receptors, the leukotriene pathway polypeptides can be used to isolate such 

receptors. 

ANTIBODIES OF THE INVENTION 

Polyclonal and/or monoclonal antibodies that specifically bind one 
30 form of the polypeptide or nucleic acid product (e.g., a polypeptide encoded 

by a nucleic acid having a SNP as set forth in Table 3), but not to another form 
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of the polypeptide or nucleic acid product, are also provided. Antibodies are 
also provided which bind a portion of either polypeptide encoded by nucleic 
acids of the invention {e.g., SEQ ID NO: 1 or SEQ ID NO:3, or the 
complement of SEQ ID NO: 1 or SEQ ID NO:3), or to a polypeptide encoded 
5 by nucleic acids of the invention that contain a polymorphic site or sites. The 

invention also provides antibodies to the polypeptides and polypeptide 
fragments of the invention, or a portion thereof, or having an amino acid 
sequence encoded by a nucleic acid molecule comprising all or a portion of 
SEQ ID NOs: 1 or 3, or the complement thereof, or another variant or portion 
10 thereof. 

The term "antibody" as used herein refers to immunoglobulin 
molecules and immunologically active portions of immunoglobulin molecules, 
i.e., molecules that contain an antigen binding site that specifically binds an 
antigen. A molecule that specifically binds to a polypeptide of the invention is 

15 a molecule that binds to that polypeptide or a fragment thereof, but does not 

substantially bind other molecules in a sample, e.g., a biological sample, 
which naturally contains the polypeptide. Examples of immunologically 
active portions of immunoglobulin molecules include F(ab) and F(ab') 2 
fragments which can be generated by treating the antibody with an enzyme 

20 such as pepsin. The invention provides polyclonal and monoclonal antibodies 

that bind to a polypeptide of the invention. The term "monoclonal antibody" 
or "monoclonal antibody composition", as used herein, refers to a population 
of antibody molecules that contain only one species of an antigen binding site 
capable of immunoreacting with a particular epitope of a polypeptide of the 

25 invention. A monoclonal antibody composition thus typically displays a 

single binding affinity for a particular polypeptide of the invention with which 
it immunoreacts. 

Polyclonal antibodies can be prepared as described above by 
immunizing a suitable subject with a desired immunogen, e.g., polypeptide of 

30 the invention or fragment thereof The antibody titer in the immunized subject 

can be monitored over time by standard techniques, such as with an enzyme 



WO 2004/035741 



PCT/US2003/032556 



-86- 



linked immunosorbent assay (ELISA) using immobilized polypeptide. If 
desired, the antibody molecules directed against the polypeptide can be 
isolated from the mammal (e.g., from the blood) and further purified by well- 
known techniques, such as protein A chromatography to obtain the IgG 
5 fraction. At an appropriate time after immunization, e.g., when the antibody 

titers are highest, antibody-producing cells can be obtained from the subject 
and used to prepare monoclonal antibodies by standard techniques, such as the 
hybridoma technique originally described by Kohler and Milstein, Nature 
256:495-497 (1975), the human B cell hybridoma technique (Kozbor et aL 9 

10 Immunol. Today 4:72 (1983)); the EBV-hybridoma technique (Cole et al, 

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 1985, Inc., pp. 77- 
96); or trioma techniques. The technology for producing hybridomas is well 
known (see generally Current Protocols in Immunology (1994) Coligan et al. 
(eds.) John Wiley & Sons, Inc., New York, NY). Briefly, an immortal cell 

15 line (typically a myeloma) is fused to lymphocytes (typically splenocytes) 

from a mammal immunized with an immunogen as described above, and the 
culture supernatants of the resulting hybridoma cells are screened to identify a 
hybridoma producing a monoclonal antibody that binds a polypeptide of the 
invention. 

20 Any of the many well known protocols used for fusing lymphocytes 

and immortalized cell lines can be applied for the purpose of generating a 
monoclonal antibody to a polypeptide of the invention (see, e.g., Current 
Protocols in Immunology, supra; Galfre et ah, Nature 266:55052 (1977); R.H. 
Kenneth, in Monoclonal Antibodies: A New Dimension In Biological 

25 Analyses, Plenum Publishing Corp., New York, New York (1980); and Lerner, 

Yale J. Biol. Med. 54:387-402 (1981). Moreover, the ordinarily skilled worker 
will appreciate that there are many variations of such methods that also would 
be useful. 

Alternative to preparing monoclonal antibody-secreting hybridomas, a 
30 monoclonal antibody to a polypeptide of the invention can be identified and 

isolated by screening a recombinant combinatorial immunoglobulin library 
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(e.g., an antibody phage display library) with the polypeptide to thereby isolate 
immunoglobulin library members that bind the polypeptide. Kits for 
generating and screening phage display libraries are commercially available 
(e.g., the Pharmacia Recombinant Phage Antibody System, Catalog No. 27- 
5 9400-01 ; and the Stratagene SurfZAP™ Phage Display Kit, Catalog No. 

240612). Additionally, examples of methods and reagents particularly 
amenable for use in generating and screening antibody display library can be 
found in, for example, U.S. Patent No. 5,223,409; PCT Publication No. WO 
92/18619; PCT Publication No. WO 91/17271; PCT Publication No. WO 

10 92/20791; PCT Publication No. WO 92/15679; PCT Publication No. WO 

93/01288; PCT Publication No. WO 92/01047; PCT Publication No. WO 
92/09690; PCT Publication No. WO 90/02809; Fuchs et aL, Bio/Technology 
9: 1370-1372 (1991); Hay et al.,Hum. Antibod. Hybridomas 3:81-85 (1992); 
Huse et aL, Science 246:1275-1281 (1989); Griffiths et aL, EMBO J. 12:725- 

15 734 (1993). 

Additionally, recombinant antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, 
which can be made using standard recombinant DNA techniques, are within 
the scope of the invention. Such chimeric and humanized monoclonal 

20 antibodies can be produced by recombinant DNA techniques known in the art. 

In general, antibodies of the invention (e.g., a monoclonal antibody) 
can be used to isolate a polypeptide of the invention by standard techniques, 
such as affinity chromatography or immunoprecipitation. A polypeptide- 
specific antibody can facilitate the purification of natural polypeptide from 

25 cells and of recombinantly produced polypeptide expressed in host cells. 

Moreover, an antibody specific for a polypeptide of the invention can be used 
to detect the polypeptide (e.g., in a cellular lysate, cell supernatant, or tissue 
sample) in order to evaluate the abundance and pattern of expression of the 
polypeptide. Antibodies can be used diagnostically to monitor protein levels 

30 in tissue as part of a clinical testing procedure, e.g., to, for example, determine 

the efficacy of a given treatment regimen. Detection can be facilitated by 
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coupling the antibody to a detectable substance. Examples of detectable 
substances include various enzymes, prosthetic groups, fluorescent materials, 
luminescent materials, bioluminescent materials, and radioactive materials. 
Examples of suitable enzymes include horseradish peroxidase, alkaline 

5 phosphatase, 6-galactosidase, or acetylcholinesterase; examples of suitable 

prosthetic group complexes include streptavidin/biotin and avidin/biotin; 
examples of suitable fluorescent materials include umbelliferone, fluorescein, 
fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, 
dansyl chloride or phycoerythrin; an example of a luminescent material 

10 includes luminol; examples of bioluminescent materials include luciferase, 

luciferin and aequorin, and examples of suitable radioactive material include 
125 1, 131 1, 35 Sor 3 H. 

As described above, antibodies to leukotrienes can be used in the 
methods of the invention. The methods described herein can be used to 

15 generate such antibodies for use in the methods. 

DIAGNOSTIC ASSAYS 

The nucleic acids, probes, primers, polypeptides and antibodies 
described herein can be used in methods of diagnosis of MI or diagnosis of a 
susceptibility to MI or to a disease or condition associated with an MI gene, 
such as FLAP, as well as in kits useful for diagnosis of MI or a susceptibility 
to MI or to a disease or condition associated with FLAP. In one embodiment, 
the kit useful for diagnosis of MI or susceptibility to MI, or to a disease or 
condition associated with FLAP comprises primers as described herein, 
wherein the primers contain one or more of the SNPs identified in Table 3. 

In one embodiment of the invention, diagnosis of MI or susceptibility 
to MI (or diagnosis of or susceptibility to a disease or condition associated 
with FLAP), is made by detecting a polymorphism in a FLAP nucleic acid as 
described herein. The polymorphism can be an alteration in a FLAP nucleic 
acid, such as the insertion or deletion of a single nucleotide, or of more than 
one nucleotide, resulting in a frame shift alteration; the change of at least one 
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nucleotide, resulting in a change in the encoded amino acid; the change of at 
least one nucleotide, resulting in the generation of a premature stop codon; the 
deletion of several nucleotides, resulting in a deletion of one or more amino 
acids encoded by the nucleotides; the insertion of one or several nucleotides, 
5 such as by unequal recombination or gene conversion, resulting in an 

interruption of the coding sequence of the gene or nucleic acid; duplication of 
all or a part of the gene or nucleic acid; transposition of all or a part of the 
gene or nucleic acid; or rearrangement of all or a part of the gene or nucleic 
acid. More than one such alteration may be present in a single gene or nucleic 

10 acid. Such sequence changes cause an alteration in the polypeptide encoded 

by a FLAP nucleic acid. For example, if the alteration is a frame shift 
alteration, the frame shift can result in a change in the encoded amino acids, 
and/or can result in the generation of a premature stop codon, causing 
generation of a truncated polypeptide. Alternatively, a polymorphism 

15 associated with a disease or condition associated with a FLAP nucleic acid or 

a susceptibility to a disease or condition associated with a FLAP nucleic acid 
can be a synonymous alteration in one or more nucleotides (i.e., an alteration 
that does not result in a change in the polypeptide encoded by a FLAP nucleic 
acid). Such a polymorphism may alter splicing sites, affect the stability or 

20 transport of mRNA, or otherwise affect the transcription or translation of the 

nucleic acid. A FLAP nucleic acid that has any of the alteration described 
above is referred to herein as an "altered nucleic acid/' 

In a first method of diagnosing MI or a susceptibility to MI, 
hybridization methods, such as Southern analysis, Northern analysis, or in situ 

25 hybridizations, can be used (see Current Protocols in Molecular Biology, 

Ausubel, F. et al., eds., John Wiley & Sons, including all supplements through 
1999). For example, a biological sample from a test subject (a "test sample' 5 ) 
of genomic DNA, RNA, or cDNA, is obtained from an individual suspected of 
having, being susceptible to or predisposed for, or carrying a defect for, a 

30 susceptibility to a disease or condition associated with a FLAP nucleic acid 

(the "test individual"). The individual can be an adult, child, or fetus. The test 
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sample can be from any source which contains genomic DNA, such as a blood 
sample, sample of amniotic fluid, sample of cerebrospinal fluid, or tissue 
sample from skin, muscle, buccal or conjunctival mucosa, placenta, 
gastrointestinal tract or other organs. A test sample of DNA from fetal cells or 
5 tissue can be obtained by appropriate methods, such as by amniocentesis or 

chorionic villus sampling. The DNA, RNA, or cDNA sample is then 
examined to detennine whether a polymorphism in an MI nucleic acid is 
present, and/or to determine which splicing variant(s) encoded by the FLAP is 
present. The presence of the polymorphism or splicing variant(s) can be 

10 indicated by hybridization of the nucleic acid in the genomic DNA, RNA, or 

cDNA to a nucleic acid probe. A "nucleic acid probe," as used herein, can be 
a DNA probe or an RNA probe; the nucleic acid probe can contain at least one 
polymorphism in a FLAP nucleic acid or contains a nucleic acid encoding a 
particular splicing variant of a FLAP nucleic acid. The probe can be any of 

15 the nucleic acid molecules described above (e.g.> the nucleic acid, a fragment, 

a vector comprising the nucleic acid, a probe or primer, etc.). 

To diagnose MI or a susceptibility to MI (or a disease or condition 
associated with FLAP), the test sample containing a FLAP nucleic acid is 
contacted with at least one nucleic acid probe to form a hybridization sample. 

20 A preferred probe for detecting mRNA or genomic DNA is a labeled nucleic 

acid probe capable of hybridizing to mRNA or genomic DNA sequences 
described herein. The nucleic acid probe can be, for example, a full-length 
nucleic acid molecule, or a portion thereof, such as an oligonucleotide of at 
least 15, 30, 50, 100, 250 or 500 nucleotides in length and sufficient to 

25 specifically hybridize under stringent conditions to appropriate mRNA or 

genomic DNA. For example, the nucleic acid probe can be all or a portion of 
one of SEQ ID NOs: 1 and 3, or the complement thereof or a portion thereof; 
or can be a nucleic acid encoding all or a portion of one of SEQ ID NO: 2. 
Other suitable probes for use in the diagnostic assays of the invention are 

30 described above (see e.g., probes and primers discussed under the heading, 

"Nucleic Acids of the Invention"). 
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The hybridization sample is maintained under conditions that are 
sufficient to allow specific hybridization of the nucleic acid probe to a FLAP 
nucleic acid. "Specific hybridization/' as used herein, indicates exact 
hybridization (e.g., with no mismatches). Specific hybridization can be 
5 performed under high stringency conditions or moderate stringency 

conditions, for example, as described above. In a particularly preferred 
embodiment, the hybridization conditions for specific hybridization are high 
stringency. 

Specific hybridization, if present, is then detected using standard 

10 methods. If specific hybridization occurs between the nucleic acid probe and 

FLAP nucleic acid in the test sample, then the FLAP has the polymorphism, or 
is the splicing variant, that is present in the nucleic acid probe. More than one 
nucleic acid probe can also be used concurrently in this method. Specific 
hybridization of any one of the nucleic acid probes is indicative of a 

15 polymorphism in the FLAP nucleic acid, or of the presence of a particular 

splicing variant encoding the FLAP nucleic acid, and is therefore diagnostic 
for a disease or condition associated with FLAP or a susceptibility to a disease 
or condition associated with FLAP (e.g., MI). 

In Northern analysis (see Current Protocols in Molecular Biology, 

20 Ausubel, F. et ah, eds,, John Wiley & Sons, supra) the hybridization methods 

described above are used to identify the presence of a polymorphism or a 
particular splicing variant, associated with a disease or condition associated 
with or a susceptibility to a disease or condition associated with FLAP (e.g., 
MI). For Northern analysis, a test sample of RNA is obtained from the 

25 individual by appropriate means. Specific hybridization of a nucleic acid 

probe, as described above, to RNA from the individual is indicative of a 
polymorphism in a FLAP nucleic acid, or of the presence of a particular 
splicing variant encoded by a FLAP nucleic acid, and is therefore diagnostic 
for the disease or condition associated with FLAP, or for susceptibility to a 

30 disease or condition associated with FLAP (e.g., MI). 
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For representative examples of use of nucleic acid probes, see, for 
example, U.S. Patents No. 5,288,611 and 4,851,330. 

Alternatively, a peptide nucleic acid (PNA) probe can be used instead 
of a nucleic acid probe in the hybridization methods described above. PNA is 
5 a DNA mimic having a peptide-like, inorganic backbone, such as N-(2- 

aminoethyl)glycine units, with an organic base (A, G, C, T or U) attached to 
the glycine nitrogen via a methylene carbonyl linker (see, for example, 
Nielsen, P.E. et al, Bioconjugate Chemistry 5, American Chemical Society, p. 
1 (1994). The PNA probe can be designed to specifically hybridize to a 

10 nucleic acid having a polymorphism associated with a disease or condition 

associated with FLAP or associated with a susceptibility to a disease or 
condition associated with FLAP (e.g., MI). Hybridization of the PNA probe to 
a FLAP nucleic acid as described herein is diagnostic for the disease or 
condition or the susceptibility to the disease or condition. 

15 In another method of the invention, mutation analysis by restriction 

digestion can be used to detect an altered nucleic acid, or nucleic acids 
containing a polymorphism(s), if the mutation or polymorphism in the nucleic 
acid results in the creation or elimination of a restriction site. A test sample 
containing genomic DNA is obtained from the individual. Polymerase chain 

20 reaction (PCR) can be used to amplify a FLAP nucleic acid (and, if necessary, 

the flanking sequences) in the test sample of genomic DNA from the test 
individual. RFLP analysis is conducted as described (see Current Protocols in 
Molecular Biology, supra). The digestion pattern of the relevant DNA 
fragment indicates the presence or absence of the alteration or polymorphism 

25 in the FLAP nucleic acid, and therefore indicates the presence or absence of a 

disease or condition associated with FLAP or the susceptibility to a disease or 
condition associated with FLAP (e.g., MI). 

Sequence analysis can also be used to detect specific polymorphisms in 
the FLAP nucleic acid. A test sample of DNA or RNA is obtained from the 

30 test individual. PCR or other appropriate methods can be used to amplify the 

nucleic acid, and/or its flanking sequences, if desired. The sequence of a 
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FLAP nucleic acid, or a fragment of the nucleic acid, or cDNA, or fragment of 
the cDNA, or mRNA, or fragment of the mRNA, is determined, using 
standard methods. The sequence of the nucleic acid, nucleic acid fragment, 
cDNA, cDNA fragment, mRNA, or mRNA fragment is compared with the 
known nucleic acid sequence of the nucleic acid, cDNA (e.g., one or more of 
SEQ ID NOs: 1 or 3, and/or the complement of SEQ ID NO: 1 or 3), or a 
nucleic acid sequence encoding SEQ ID NO: 2 or a fragment thereof) or 
mRNA, as appropriate. The presence of a polymorphism in the FLAP 
indicates that the individual has disease or a susceptibility to a disease 
associated with FLAP (e.g., MI). 

Allele-specific oligonucleotides can also be used to detect the presence 

of 

polymorphism(s) in the FLAP nucleic acid, through the use of dot-blot 
hybridization of amplified oligonucleotides with allele-specific 
oligonucleotide (ASO) probes (see, for example, Saiki, R. et ah, Nature 
324:163-166 (1986)). An "allele-specific oligonucleotide" (also referred to 
herein as an "allele-specific oligonucleotide probe") is an oligonucleotide of 
approximately 10-50 base pairs, for example, approximately 15-30 base pairs, 
that specifically hybridizes to a FLAP nucleic acid, and that contains a 
polymorphism associated with a disease or condition associated with FLAP or 
a susceptibility to a disease or condition associated with FLAP (e.g., MI). An 
allele-specific oligonucleotide probe that is specific for particular 
polymorphisms in a FLAP nucleic acid can be prepared, using standard 
methods (see Current Protocols in Molecular Biology, supra). To identify 
polymorphisms in the nucleic acid associated with disease or susceptibility to 
disease, a test sample of DNA is obtained from the individual. PGR can be 
used to amplify all or a fragment of a FLAP nucleic acid, and its flanking 
sequences. The DNA containing the amplified FLAP nucleic acid (or 
fragment of the nucleic acid) is dot-blotted, using standard methods (see 
Current Protocols in Molecular Biology, supra), and the blot is contacted with 
the oligonucleotide probe. The presence of specific hybridization of the probe 
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to the amplified FLAP is then detected. Specific hybridization of an allele- 
specific oligonucleotide probe to DNA from the individual is indicative of a 
polymorphism in the FLAP, and is therefore indicative of a disease or 
condition associated with FLAP or a susceptibility to a disease or condition 
5 associated with FLAP (e.g. 9 MI). 

An allele-specific primer hybridizes to a site on target DNA 
overlapping a polymorphism and only primes amplification of an allelic form 
to which the primer exhibits perfect complementarity. See Gibbs, Nucleic 
Acid Res. 17, 2427-2448 (1989). This primer is used in conjunction with a 

10 second primer which hybridizes at a distal site. Amplification proceeds from 

the two primers, resulting in a detectable product which indicates the 
particular allelic form is present. A control is usually performed with a second 
pair of primers, one of which shows a single base mismatch at the 
polymorphic site and the other of which exhibits perfect complementarity to a 

15 distal site. The single-base mismatch prevents amplification and no detectable 

product is formed. The method works best when the mismatch is included in 
the 3'-most position of the oligonucleotide aligned with the polymorphism 
because this position is most destabilizing to elongation from the primer (see, 
e.g., WO 93/22456). 

20 With the addition of such analogs as locked nucleic acids (LNAs), the 

size of primers and probes can be reduced to as few as 8 bases. LNAs are a 
novel class of bicyclic DNA analogs in which the 2' and 4 f positions in the 
furanose ring are joined via an O-methylene (oxy-LNA), S-methylene (thio- 
LNA), or amino methylene (amino-LNA) moiety. Common to all of these 

25 LNA variants is an affinity toward complementary nucleic acids, which is by 

far the highest reported for a DNA analog. For example, particular all oxy- 
LNA nonamers have been shown to have melting temperatures of 64 °C and 
74 °C when in complex with complementary DNA or RNA, respectively, as 
oposed to 28 °C for both DNA and RNA for the corresponding DNA nonamer. 

30 Substantial increases in T m are also obtained when LNA monomers are used in 

combination with standard DNA or RNA monomers. For primers and probes, 
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depending on where the LNA monomers are included (e.g., the 3 ! end, the 
5'end, or in the middle), the T m could be increased considerably. 

In another embodiment, arrays of oligonucleotide probes that are 
complementary to target nucleic acid sequence segments from an individual, 
5 can be used to identify polymorphisms in a FLAP nucleic acid. For example, 

in one embodiment, an oligonucleotide array can be used. Oligonucleotide 
arrays typically comprise a plurality of different oligonucleotide probes that 
are coupled to a surface of a substrate in different known locations. These 
oligonucleotide arrays, also described as "Genechips™," have been generally 

10 described in the art, for example, U.S. Pat. No. 5,143,854 and PCT patent 

publication Nos. WO 90/15070 and WO 92/10092. These arrays can 
generally be produced using mechanical synthesis methods or light directed 
synthesis methods that incorporate a combination of photolithographic 
methods and solid phase oligonucleotide synthesis methods. See Fodor et aL 9 

15 Science 251:767-777 (1991); Pirrung et al, U.S. Pat. 5,143,854; (see also PCT 

Application WO 90/15070); Fodor et al, PCT Publication WO 92/10092; and 
U.S. Pat. 5,424,186, the entire teachings of each of which are incorporated by 
reference herein. Techniques for the synthesis of these arrays using 
mechanical synthesis methods are described in, e.g., U.S. Pat. 5,384,261, the 

20 entire teachings of which are incorporated by reference herein. In another 

example, linear arrays can be utilized. 

Once an oligonucleotide array is prepared, a nucleic acid of interest is 
hybridized with the array and scanned for polymorphisms. Hybridization and 
scanning are generally carried out by methods described herein and also in, 

25 e.g. , published PCT Application Nos. WO 92/1 0092 and WO 95/1 1 995, and 

U.S. Pat. No. 5,424,186, the entire teachings of which are incorporated by 
reference herein. In brief, a target nucleic acid sequence that includes one or 
more previously identified polymorphic markers is amplified using well- 
known amplification techniques, e.g., PGR. Typically, this involves the use of 

30 primer sequences that are complementary to the two strands of the target 

sequence both upstream and downstream from the polymorphism. 
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Asymmetric PGR techniques may also be used. Amplified target, generally 
incorporating a label, is then hybridized with the array under appropriate 
conditions. Upon completion of hybridization and washing of the array., the 
array is scanned to determine the position on the array to which the target 
5 sequence hybridizes. The hybridization data obtained from the scan is 

typically in the form of fluorescence intensities as a function of location on the 
array. In a reverse method, a probe, containing a polymorphism, can be 
coupled to a solid surface and PCR amplicons are then added to hybridize to 
these probes. 

10 Although primarily described in terms of a single detection block, e.g., 

detection of a single polymorphism arrays can include multiple detection 
blocks, and thus be capable of analyzing multiple, specific polymorphisms. It 
will generally be understood that detection blocks may be grouped within a 
single array or in multiple, separate arrays so that varying, optimal conditions 

15 may be used during the hybridization of the target to the array. For example, 

it may often be desirable to provide for the detection of those polymorphisms 
that fall within G-C rich stretches of a genomic sequence, separately from 
those falling in A-T rich segments. This allows for the separate optimization 
of hybridization conditions for each situation. 

20 Additional uses of oligonucleotide arrays for detection of 

polymorphisms can be found, for example, in U.S. Patents Nos. 5,858,659 and 
5,837,832, the entire teachings of which are incorporated by reference herein. 
Other methods of nucleic acid analysis can be used to detect polymorphisms in 
a nucleic acid described herein, or variants encoded by a nucleic acid 

25 described herein. Representative methods include direct manual sequencing 

(Church and Gilbert, Proc. Nat!. Acad. Set USA 81:1991-1995 (1988); 
Sanger, F. et ah, Proc. Natl Acad. Set, USA 74:5463-5467 (1977); Beavis et 
ah U.S. Pat. No. 5,288,644); automated fluorescent sequencing; single- 
stranded conformation polymorphism assays (SSCP); clamped denaturing gel 

30 electrophoresis (CDGE); denaturing gradient gel electrophoresis (DGGE) 

(Sheffield, V.C. et ah, Proc. Natl. Acad. Set USA 86:232-236 (1989)), 
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mobility shift analysis (Orita, M. et al, Proc. Natl Acad. Sci. USA 86:2766- 
2770 (1989)), restriction enzyme analysis (Flavell etal, Cell 15:25 (1978); 
Geever, et al, Proc. Natl Acad. Set USA 78:5081 (1981)); heteroduplex 
analysis; chemical mismatch cleavage (CMC) (Cotton et aL 9 Proc. Natl Acad. 
5 Sci. USA 85:4397-4401 (1985)); RNase protection assays (Myers, R.M. et aL 9 

Science 230:1242 (1985)); use of polypeptides which recognize nucleotide 
mismatches, such as E. coli mutS protein; allele-specific PCR, for example. 

In one embodiment of the invention, diagnosis of a disease or 
condition associated with FLAP {e.g., MI) or a susceptibility to a disease or 

10 condition associated with FLAP {e.g. , MI) can also be made by expression 

analysis by quantitative PCR (kinetic thermal cycling). This technique 
utilizing TaqMan ® can be used to allow the identification of polymorphisms 
and whether a patient is homozygous or heterozygous. The technique can 
assess the presence of an alteration in the expression or composition of the 

15 polypeptide encoded by a FLAP nucleic acid or splicing variants encoded by a 

FLAP nucleic acid. Further, the expression of the variants can be quantified 
as physically or functionally different. 

In another embodiment of the invention, diagnosis of MI or a 
susceptibility to MI (or of another disease or condition associated with FLAP) 

20 can also be made by examining expression and/or composition of a FLAP 

polypeptide, by a variety of methods, including enzyme linked immunosorbent 
assays (ELISAs), Western blots, immunoprecipitations and 
immunofluorescence. A test sample from an individual is assessed for the 
presence of an alteration in the expression and/or an alteration in composition 

25 of the polypeptide encoded by a FLAP nucleic acid, or for the presence of a 

particular variant encoded by a FLAP nucleic acid. An alteration in 
expression of a polypeptide encoded by a FLAP nucleic acid can be, for 
example, an alteration in the quantitative polypeptide expression (i.e. 9 the 
amount of polypeptide produced); an alteration in the composition of a 

30 polypeptide encoded by a FLAP nucleic acid is an alteration in the qualitative 

polypeptide expression {e.g., expression of an altered FLAP polypeptide or of 
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a different splicing variant). In a preferred embodiment, diagnosis of disease 
or condition associated with FLAP or a susceptibility to a disease or condition 
associated with FLAP is made by detecting a particular splicing variant 
encoded by that FLAP variant, or a particular pattern of splicing variants. 
5 Both such alterations (quantitative and qualitative) can also be present. 

An "alteration" in the polypeptide expression or composition, refers to an 
alteration in expression or composition in a test sample, as compared with the 
expression or composition of polypeptide by a FLAP nucleic acid in a control 
sample. A control sample is a sample that corresponds to the test sample (e.g., 

10 is from the same type of cells), and is from an individual who is not affected 

by the disease or a susceptibility to a disease or condition associated with a 
FLAP nucleic acid. An alteration in the expression or composition of the 
polypeptide in the test sample, as compared with the control sample, is 
indicative of disease or condition associated with FLAP or a susceptibility to a 

15 disease or condition associated with FLAP (e.g., MI). Similarly, the presence 

of one or more different splicing variants in the test sample, or the presence of 
significantly different amounts of different splicing variants in the test sample, 
as compared with the control sample, is indicative of a susceptibility to a 
disease or condition associated with a FLAP nucleic acid. Various means of 

20 examining expression or composition of the polypeptide encoded by a FLAP 

nucleic acid can be used, including: spectroscopy, colorimetry, 
electrophoresis, isoelectric focusing and immunoassays (e.g., David et ah, 
U.S. Pat. 4,376,110) such as immunoblotting (see also Current Protocols in 
Molecular Biology, particularly Chapter 10). For example, in one 

25 embodiment, an antibody capable of binding to the polypeptide (e.g., as 

described above), preferably an antibody with a detectable label, can be used. 
Antibodies can be polyclonal, or more preferably, monoclonal. An intact 
antibody, or a fragment thereof (e.g., Fab or F(ab') 2 ) can be used. The term 
"labeled", with regard to the probe or antibody, is intended to encompass 

30 direct labeling of the probe or antibody by coupling (i.e., physically linking) a 

detectable substance to the probe or antibody, as well as indirect labeling of 
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the probe or antibody by reactivity with another reagent that is directly 
labeled. Examples of indirect labeling include detection of a primary antibody 
using a fluorescently labeled secondary antibody and end-labeling of a DNA 
probe with biotin such that it can be detected with fluorescently labeled 
5 streptavidin. 

Western blotting analysis, using an antibody as described above that 
specifically binds to a polypeptide encoded by an altered FLAP (e.g., by a 
FLAP having a SNP as shown in Table 3), or an antibody that specifically 
binds to a polypeptide encoded by a non-altered nucleic acid, or an antibody 

10 that specifically binds to a particular splicing variant encoded by a nucleic 

acid, can be used to identify the presence in a test sample of a particular 
splicing variant or of a polypeptide encoded by a polymorphic or altered 
FLAP, or the absence in a test sample of a particular splicing variant or of a 
polypeptide encoded by a non-polymorphic or non-altered nucleic acid. The 

15 presence of a polypeptide encoded by a polymorphic or altered nucleic acid, or 

the absence of a polypeptide encoded by a non-polymorphic or non-altered 
nucleic acid, is diagnostic for disease or condition associated with FLAP or a 
susceptibility to a disease or condition associated with, as is the presence (or 
absence) of particular splicing variants encoded by the FLAP nucleic acid. 

20 In one embodiment of this method, the level or amount of polypeptide 

encoded by a FLAP nucleic acid in a test sample is compared with the level or 
amount of the polypeptide encoded by the FLAP in a control sample. A level 
or amount of the polypeptide in the test sample that is higher or lower than the 
level or amount of the polypeptide in the control sample, such that the 

25 difference is statistically significant, is indicative of an alteration in the 

expression of the polypeptide encoded by the FLAP, and is diagnostic for 
disease or condition, or for a susceptibility to a disease or condition, associated 
with that FLAP. Alternatively, the composition of the polypeptide encoded by 
a FLAP nucleic acid in a test sample is compared with the composition of the 

30 polypeptide encoded by the FLAP in a control sample (e.g., the presence of 

different splicing variants). A difference in the composition of the polypeptide 
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in the test sample, as compared with the composition of the polypeptide in the 
control sample, is diagnostic for a disease or condition, or for a susceptibility 
to a disease or condition, associated with that FLAP, hi another embodiment, 
both the level or amount and the composition of the polypeptide can be 
5 assessed in the test sample and in the control sample, A difference in the 

amount or level of the polypeptide in the test sample, compared to the control 
sample; a difference in composition in the test sample, compared to the control 
sample; or both a difference in the amount or level, and a difference in the 
composition, is indicative of a disease or condition, or a susceptibility to a 

10 disease or condition, associated with FLAP (e.g., MI). 

The invention further pertains to a method for the diagnosis and 
identification of susceptibility to myocardial infarction in an individual, by 
identifying an at-risk haplotype in FLAP. In one embodiment, the at-risk 
haplotype is one which confers a significant risk of MI. In one embodiment, 

15 significance associated with a haplotype is measured by an odds ratio. In a 

further embodiment, the significance is measured by a percentage. In one 
embodiment, a significant risk is measured as an odds ratio of at least about 
1.2, including by not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, and 1.9. In a 
further embodiment, an odds ratio of at least 1.2 is significant. In a further 

20 embodiment, an odds ratio of at least about 1.5 is significant. In a further 

embodiment, a significant increase in risk is at least about 1 .7 is significant. 
In a further embodiment, a significant increase in risk is at least about 20%, 
including but not limited to about 25%, 30%, 35%, 40%, 45%, 50%, 55%, 
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95, and 98%. In a further 

25 embodiment, a significant increase in risk is at least about 50%. It is 

understood however, that identifying whether a risk is medically significant 
may also depend on a variety of factors, including the specific disease, the 
haplotype, and often, environmental factors. 

The invention also pertains to methods of diagnosing a susceptibility 

30 to myocardial infarction in an individual, comprising screening for an at-risk 

haplotype in the FLAP nucleic acid that is more frequently present in an 
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individual susceptible to myocardial infarction (affected), compared to the 
frequency of its presence in a healthy individual (control), wherein the 
presence of the haplotype is indicative of susceptibility to myocardial 
infarction. Standard techniques for genotyping for the presence of SNPs 
5 and/or microsatellite markers that are associated with myocardial infarction 

can be used, such as fluorescent based techniques (Chen, et ah, Genome Res. 
9, 492 (1999), PCR, LCR, Nested PCR and other techniques for nucleic acid 
amplification. In a preferred embodiment, the method comprises assessing in 
an individual the presence or frequency of SNPs and/or microsatellites in the 
10 FLAP nucleic acid that are associated with myocardial infarction, wherein an 

excess or higher frequency of the SNPs and/or microsatellites compared to a 
healthy control individual is indicative that the individual is susceptible to 
myocardial infarction. 

See table 9for SNPs that comprise haplotypes that can be used as screening 
15 tools. See also Table 3 that sets forth SNPs and markers for use as screening 

tools. 

In one embodiment, the at-risk haplotype is characterized by the 
presence of polymorphism(s) represented in Table 3. For example, 
DG00AAFIU at position 256047, where the SNP can be a "C" or a "T M ; 

20 SG13S25 at position 283477, where the SNP can be a "G" or an "A"; 

DG00AAJFF at position 287889, where the SNP can be a "G" or an "A"; 
DG00AAHII at position 294503, where the SNP can be a "G" or an "A"; 
DG00AAHID at position 296020, where the SNP can be a "T" or an "A"; 
B_SNP_3 10657 at position 310657, where the SNP can be a "G" or an "A"; 

25 SG13S30 at position 312056, where the SNP can be a "G" or a "T"; SG13S32 

at position 316763, where the SNP can be a "C" or an "A"; SG13S42 at 
position 320393, where the SNP can be a "G" or an "A"; and SG13S35 at 
position 324333, where the SNP can be a "G" or an "A". 

Kits (e.g., reagent kits) useful in the methods of diagnosis comprise 

30 components useful in any of the methods described herein, including for 

example, hybridization probes or primers as described herein (e.g., labeled 
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probes or primers), reagents for detection of labeled molecules, restriction 
enzymes (e.g., for RPLP analysis), allele-specific oligonucleotides, antibodies 
which bind to altered or to non-altered (native) FLAP polypeptide, means for 
amplification of nucleic acids comprising a FLAP, or means for analyzing the 
5 nucleic acid sequence of a nucleic acid described herein, or for analyzing the 

amino acid sequence of a polypeptide as described herein, etc. hi one 
embodiment, a kit for diagnosing MI or susceptibility to MI can comprise 
primers for nucleic acid amplification of a region in the FLAP nucleic acid 
comprising an at-risk haplotype that is more frequently present in an 

10 individual having MI or susceptible to MI. The primers can be designed using 

portions of the nucleic acids flanking SNPs that are indicative of MI. In a 
particularly preferred embodiment, the primers are designed to amplify 
regions of the FLAP nucleic acid associated with an at-risk haplotype for MI, 
as shown in Table 9, or more particularly the haplotype defined by the 

15 following SNP markers: In one embodiment, a haplotype associated with a 

susceptibility to myocardial infarction comprises markers DG0OAAFIU, 
SG13S25, DG00AAJFF, DG00AAHII, SG13S32 and SG13S35 at the 13ql2 
locus. In one particular embodiment, the presence of the alleles T, G, G, G, A 
and G at DG00AAFIU, SG13S25, DG00AAJFF, DGOOAAHII, SG13S32 and 

20 SGI 3 S3 5, respectively (the B6 haplotype), is diagnostic of susceptibility to 

myocardial infarction. In another embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers DG00AAFIU, 
SG13S25, DG00AAHII, SG13S30 and SG13S42 at the 13ql2 locus. In one 
particular embodiment, the presence of the alleles T, G, G, G and A at 

25 DG00AAFIU, SG13S25, DG00AAHII, SG13S30 and SG13S42, respectively 

(the B5 haplotype), is diagnostic of susceptibility to myocardial infarction. In 
a third embodiment, a haplotype associated with a susceptibility to myocardial 
infarction comprises markers SG13S25, DG00AAHII, SG13S30 and 
SG13S42 at the 13ql2 locus. In one particular embodiment, the presence of 

30 the alleles G, G, G and A at SG13S25, DG00AAHII, SG13S30 and SG13S42 , 

respectively (the B4 haplotype), is diagnostic of susceptibility to myocardial 
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infarction. In a fourth embodiment, a haplotype associated with a 
susceptibility to myocardial infarction comprises markers DG00AAFIU, 
SG13S25, DG00AAHID, BJSNP_3 10657 and SG13S32 at the 13ql2 locus. 
Li one particular embodiment, the presence of the alleles T, G, T, G and A at 
5 DGOOAAFIU, SG13S25, DGOOAAHID, B_SNP_310657 and SG13S32, 

respectively (the A5 haplotype), is diagnostic of susceptibility to myocardial 
infarction. In a fifth embodiment, a haplotype associated with a susceptibility 
to myocardial infarction comprises markers SG13S25, DG00AAHID, 
BJSNP_3 10657 and SG13S32 at the 13ql2 locus. In one particular 
10 embodiment, the presence of the alleles G, T, G and A at SG13S25, 

DGOOAAHID, B_SNP_3 10657 and SG13S32, respectively (the A4 
haplotype), is diagnostic of susceptibility to myocardial infarction. 

SCREENING ASSAYS AND AGENTS IDENTIFIED THEREBY 

15 The invention provides methods (also referred to herein as "screening 

assays") for identifying the presence of a nucleotide that hybridizes to a 
nucleic acid of the invention, as well as for identifying the presence of a 
polypeptide encoded by a nucleic acid of the invention. In one embodiment, 
the presence (or absence) of a nucleic acid molecule of interest (e.g., a nucleic 

20 acid that has significant homology with a nucleic acid of the invention) in a 

sample can be assessed by contacting the sample with a nucleic acid 
comprising a nucleic acid of the invention (e.g., a nucleic acid having the 
sequence of one of SEQ ID NOs: lor 3 or the complement thereof, or a 
nucleic acid encoding an amino acid having the sequence of SEQ ID NO: 2, or 

25 a fragment or variant of such nucleic acids), under stringent conditions as 

described above, and then assessing the sample for the presence (or absence) 
of hybridization. In a preferred embodiment, high stringency conditions are 
conditions appropriate for selective hybridization. In another embodiment, a 
sample containing a nucleic acid molecule of interest is contacted with a 

30 nucleic acid containing a contiguous nucleic acid sequence (e.g., a primer or a 

probe as described above) that is at least partially complementary to a part of 
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the nucleic acid molecule of interest (e.g., a FLAP nucleic acid), and the 
contacted sample is assessed for the presence or absence of hybridization. In a 
preferred embodiment, the nucleic acid containing a contiguous nucleic acid 
sequence is completely complementary to a part of the nucleic acid molecule 
5 of interest. 

In any of these embodiments, all or a portion of the nucleic acid of 
interest can be subjected to amplification prior to performing the 
hybridization. 

In another embodiment, the presence (or absence) of a polypeptide of 

10 interest, such as a polypeptide of the invention or a fragment or variant 

thereof, in a sample can be assessed by contacting the sample with an antibody 
that specifically hybridizes to the polypeptide of interest (e.g., an antibody 
such as those described above), and then assessing the sample for the presence 
(or absence) of binding of the antibody to the polypeptide of interest. 

15 In another embodiment, the invention provides methods for identifying 

agents (e.g., fusion proteins, polypeptides, peptidomimetics, prodrugs, 
receptors, binding agents, antibodies, small molecules or other drugs, or 
ribozymes which alter (e.g., increase or decrease) the activity of the 
polypeptides described herein, or which otherwise interact with the 

20 polypeptides herein. For example, such agents can be agents which bind to 

polypeptides described herein (e.g., binding agent for members of the 
leukotriene pathway, such as FLAP binding agents); which have a stimulatory 
or inhibitory effect on, for example, activity of polypeptides of the invention; 
or which change (e.g., enhance or inhibit) the ability of the polypeptides of the 

25 invention to interact with members of the leukotriene pathway binding agents 

(e.g., receptors or other binding agents); or which alter posttranslational 
processing of the leukotriene pathway member polypeptide, such as a FLAP 
polypeptide (e.g., agents that alter proteolytic processing to direct the 
polypeptide from where it is normally synthesized to another location in the 

30 cell, such as the cell surface; agents that alter proteolytic processing such that 

more polypeptide is released from the cell, etc.) 



WO 2004/035741 



PCT/US2003/032556 



-105- 



In one embodiment, the invention provides assays for screening 
candidate or test agents that bind to or modulate the activity of polypeptides 
described herein (or biologically active portion(s) thereof), as well as agents 
identifiable by the assays. Test agents can be obtained using any of the 
5 numerous approaches in combinatorial library methods known in the art, 

including: biological libraries; spatially addressable parallel solid phase or 
solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods 
using affinity chromatography selection. The biological library approach is 

10 limited to polypeptide libraries, while the other four approaches are applicable 

to polypeptide, non-peptide oligomer or small molecule libraries of 
compounds (Lam, K.S., Anticancer DrugDes. 12:145 (1997)). 

In one embodiment, to identify agents which alter the activity of a 
FLAP polypeptide, a cell, cell lysate, or solution containing or expressing a 

15 FLAP polypeptide {e.g., SEQ ID NO: 2 or another splicing variant encoded by 

a FLAP nucleic acid, such as a nucleic acid comprising a SNP as shown in 
Table 3), or a fragment or derivative thereof (as described above), can be 
contacted with an agent to be tested; alternatively, the polypeptide can be 
contacted directly with the agent to be tested. The level (amount) of FLAP 

20 activity is assessed (e.g., the level (amount) of FLAP activity is measured, 

either directly or indirectly), and is compared with the level of activity in a 
control (i.e., the level of activity of the FLAP polypeptide or active fragment 
or derivative thereof in the absence of the agent to be tested). If the level of 
the activity in the presence of the agent differs, by an amount that is 

25 statistically significant, from the level of the activity in the absence of the 

agent, then the agent is an agent that alters the activity of a FLAP polypeptide. 
An increase in the level of FLAP activity in the presence of the agent relative 
to the activity in the absence of the agent, indicates that the agent is an agent 
that enhances (is an agonist of) FLAP activity. Similarly, a decrease in the 

30 level of FLAP activity in the presence of the agent, relative to the activity in 

the absence of the agent, indicates that the agent is an agent that inhibits (is an 
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antagonist of) FLAP activity. In another embodiment, the level of activity of a 
FLAP polypeptide or derivative or fragment thereof in the presence of the 
agent to be tested, is compared with a control level that has previously been 
established. A statistically significant difference in the level of the activity in 
5 the presence of the agent from the control level indicates that the agent alters 

FLAP activity. 

The present invention also relates to an assay for identifying agents 
which alter the expression of a FLAP nucleic acid (e.g., antisense nucleic 
acids, fusion proteins, polypeptides, peptidomimetics, prodrugs, receptors, 

10 binding agents, antibodies, small molecules or other drugs, or ribozymes; 

which alter (e.g., increase or decrease) expression (e.g., transcription or 
translation) of the nucleic acid or which otherwise interact with the nucleic 
acids described herein, as well as agents identifiable by the assays. For 
example, a solution containing a nucleic acid encoding a FLAP polypeptide 

15 (e.g. , a FLAP nucleic acid) can be contacted with an agent to be tested. The 

solution can comprise, for example, cells containing the nucleic acid or cell 
lysate containing the nucleic acid; alternatively, the solution can be another 
solution that comprises elements necessary for transcription/translation of the 
nucleic acid. Cells not suspended in solution can also be employed, if desired. 

20 The level and/or pattern of FLAP expression (e.g. , the level and/or pattern of 

mRNA or of protein expressed, such as the level and/or pattern of different 
splicing variants) is assessed, and is compared with the level and/or pattern of 
expression in a control (i.e., the level and/or pattern of the FLAP expression in 
the absence of the agent to be tested). If the level and/or pattern in the 

25 presence of the agent differ, by an amount or in a manner that is statistically 

significant, from the level and/or pattern in the absence of the agent, then the 
agent is an agent that alters the expression of the FLAP nucleic acid. 
Enhancement of FLAP expression indicates that the agent is an agonist of 
FLAP activity. Similarly, inhibition of FLAP expression indicates that the 

30 agent is an antagonist of FLAP activity. 
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In another embodiment, the level and/or pattern of FLAP 
polypeptide(s) (e.g., different splicing variants) in the presence of the agent to 
be tested, is compared with a control level and/or pattern that have previously 
been established. A level and/or pattern in the presence of the agent that 
5 differs from the control level and/or pattern by an amount or in a manner that 

is statistically significant indicates that the agent alters FLAP expression. 

In another embodiment of the invention, agents which alter the 
expression of a FLAP nucleic acid or which otherwise interact with the nucleic 
acids described herein, can be identified using a cell, cell lysate, or solution 

10 containing a nucleic acid encoding the promoter region of the FLAP nucleic 

acid operably linked to a reporter gene. After contact with an agent to be 
tested, the level of expression of the reporter gene (e.g., the level of mRNA or 
of protein expressed) is assessed, and is compared with the level of expression 
in a control (i.e., the level of the expression of the reporter gene in the absence 

15 of the agent to be tested). If the level in the presence of the agent differs, by 

an amount or in a manner that is statistically significant, from the level in the 
absence of the agent, then the agent is an agent that alters the expression of the 
FLAP nucleic acid, as indicated by its ability to alter expression of a nucleic 
acid that is operably linked to the FLAP nucleic acid promoter. 

20 Enhancement of the expression of the reporter indicates that the agent 

is an agonist of FLAP activity. Similarly, inhibition of the expression of the 
reporter indicates that the agent is an antagonist of FLAP activity. In another 
embodiment, the level of expression of the reporter in the presence of the test 
agent, is compared with a control level that has previously been established. 

25 A level in the presence of the agent that differs from the control level by an 

amount or in a manner that is statistically significant indicates that the agent 
alters expression. 

Agents which alter the amounts of different splicing variants encoded 
by a FLAP nucleic acid (e.g., an agent which enhances activity of a first 
30 splicing variant, and which inhibits activity of a second splicing variant), as 

well as agents which are agonists of activity of a first splicing variant and 
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antagonists of activity of a second splicing variant, can easily be identified 
using these methods described above. 

In other embodiments of the invention, assays can be used to assess the 
impact of a test agent on the activity of a polypeptide relative to a FLAP 
5 binding agent. For example, a cell that expresses a compound that interacts 

with a FLAP nucleic acid (herein referred to as a "FLAP binding agent", 
which can be a polypeptide or other molecule that interacts with a FLAP 
nucleic acid, such as a receptor, or another molecule, such as 5-LO) is 
contacted with a FLAP in the presence of a test agent, and the ability of the 

10 test agent to alter the interaction between the FLAP and the FLAP binding 

agent is determined. Alternatively, a cell lysate or a solution containing the 
FLAP binding agent, can be used. An agent which binds to the FLAP or the 
FLAP binding agent can alter the interaction by interfering with, or enhancing 
the ability of the FLAP to bind to, associate with, or otherwise interact with 

15 the FLAP binding agent. Determining the ability of the test agent to bind to a 

FLAP nucleic acid or a FLAP nucleic acid binding agent can be accomplished, 
for example, by coupling the test agent with a radioisotope or enzymatic label 
such that binding of the test agent to the polypeptide can be determined by 
detecting the labeled with 125 I, 35 S, 14 C or 3 H, either directly or indirectly, and 

20 the radioisotope detected by direct counting of radioemmission or by 

scintillation counting. Alternatively, test agents can be enzymatically labeled 
with, for example, horseradish peroxidase, alkaline phosphatase, or luciferase, 
and the enzymatic label detected by determination of conversion of an 
appropriate substrate to product. It is also within the scope of this invention to 

25 determine the ability of a test agent to interact with the polypeptide without 

the labeling of any of the interactants. For example, a microphysiometer can 
be used to detect the interaction of a test agent with a FLAP or a FLAP 
binding agent without the labeling of either the test agent, FLAP, or the FLAP 
binding agent. McConnell, H.M. et al. 9 Science 257:1906-1912 (1992). As 

30 used herein, a "microphysiometer" (e.g., Cytosensor™) is an analytical 

instrument that measures the rate at which a cell acidifies its environment 
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using a light-addressable potentiometric sensor (LAPS). Changes in this 
acidification rate can be used as an indicator of the interaction between ligand 
and polypeptide. 

Thus, these receptors can be used to screen for compounds that are 
5 agonists for use in treating a disease or condition associated with FLAP or a 

susceptibility to a disease or condition associated with FLAP, or antagonists 
for studying a susceptibility to a disease or condition associated with FLAP 
(e.g., MI). Drugs can be designed to regulate FLAP activation, that in turn can 
be used to regulate signaling pathways and transcription events of genes 

10 downstream or of proteins or polypeptides interacting with FLAP (e.g., 5-LO). 

In another embodiment of the invention, assays can be used to identify 
polypeptides that interact with one or more FLAP polypeptides, as described 
herein. For example, a yeast two-hybrid system such as that described by 
Fields and Song (Fields, S. and Song, O., Nature 340:245-246 (1989)) can be 

15 used to identify polypeptides that interact with one or more FLAP 

polypeptides. In such a yeast two-hybrid system, vectors are constructed 
based on the flexibility of a transcription factor that has two functional 
domains (a DNA binding domain and a transcription activation domain). If 
the two domains are separated but fused to two different proteins that interact 

20 with one another, transcriptional activation can be achieved, and transcription 

of specific markers (e.g., nutritional markers such as His and Ade, or color 
markers such as lacZ) can be used to identify the presence of interaction and 
transcriptional activation. For example, in the methods of the invention, a first 
vector is used which includes a nucleic acid encoding a DNA binding domain 

25 and also a FLAP polypeptide, splicing variant, or fragment or derivative 

thereof, and a second vector is used which includes a nucleic acid encoding a 
transcription activation domain and also a nucleic acid encoding a polypeptide 
which potentially may interact with the FLAP polypeptide, splicing variant, or 
fragment or derivative thereof (e.g., a FLAP polypeptide binding agent or 

30 receptor). Incubation of yeast containing the first vector and the second vector 

under appropriate conditions (e.g., mating conditions such as used in the 
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Matchmaker™ system from Clontech (Palo Alto, California, USA)) allows 
identification of colonies that express the markers of interest. These colonies 
can be examined to identify the polypeptide(s) that interact with the FLAP 
polypeptide or fragment or derivative thereof. Such polypeptides may be 
5 useful as agents that alter the activity of expression of a FLAP polypeptide, as 

described above. 

In more than one embodiment of the above assay methods of the 

present 

invention, it may be desirable to immobilize either the FLAP, the FLAP 

10 binding agent, or other components of the assay on a solid support, in order to 

facilitate separation of complexed from uncomplexed forms of one or both of 
the polypeptides, as well as to accommodate automation of the assay. Binding 
of a test agent to the polypeptide, or interaction of the polypeptide with a 
binding agent in the presence and absence of a test agent, can be accomplished 

15 in any vessel suitable for containing the reactants. Examples of such vessels 

include microtitre plates, test tubes, and micro-centrifuge tubes. In one 
embodiment, a fusion protein (e.g., a glutathione-S-transferase fusion protein) 
can be provided which adds a domain that allows a FLAP nucleic acid or a 
FLAP binding agent to be bound to a matrix or other solid support. 

20 In another embodiment, modulators of expression of nucleic acid 

molecules of the invention are identified in a method wherein a cell, cell 
lysate, or solution containing a nucleic acid encoding a FLAP nucleic acid is 
contacted with a test agent and the expression of appropriate mRNA or 
polypeptide (e.g., splicing variant(s)) in the cell, cell lysate, or solution, is 

25 determined. The level of expression of appropriate mRNA or polypeptide(s) 

in the presence of the test agent is compared to the level of expression of 
mRNA or polypeptide(s) in the absence of the test agent. The test agent can 
then be identified as a modulator of expression based on this comparison. For 
example, when expression of mRNA or polypeptide is greater (statistically 

30 significantly greater) in the presence of the test agent than in its absence, the 

test agent is identified as a stimulator or enhancer of the mRNA or polypeptide 
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expression. Alternatively, when expression of the mRNA or polypeptide is 
less (statistically significantly less) in the presence of the test agent than in its 
absence, the test agent is identified as an inhibitor of the mRNA or 
polypeptide expression. The level of mRNA or polypeptide expression in the 
5 cells can be determined by methods described herein for detecting mRNA or 

polypeptide. 

In yet another embodiment, the invention provides methods for 
identifying agents (e.g., fusion proteins, polypeptides, peptidomimetics, 
prodrugs, receptors, binding agents, antibodies, small molecules or other 

10 drugs, or ribozymes) which alter (e.g., increase or decrease) the activity of a 

member of leukotriene pathway binding agent, such as a FLAP binding agent 
(e.g., 5-LO), as described herein. For example, such agents can be agents 
which have a stimulatory or inhibitory effect on, for example, the activity of a 
member of leukotriene pathway binding agent, such as a FLAP binding agent; 

15 which change (e.g., enhance or inhibit) the ability a member of leukotriene 

pathway binding agents, (e.g., receptors or other binding agents) to interact 
with the polypeptides of the invention; or which alter posttranslational 
processing of the member of leukotriene pathway binding agent, (e.g., agents 
that alter proteolytic processing to direct the member of the leukotriene 

20 pathway binding agent from where it is normally synthesized to another 

location in the cell, such as the cell surface; agents that alter proteolytic 
processing such that more active binding agent is released from the cell, etc.). 

For example, the invention provides assays for screening candidate or 
test agents that bind to or modulate the activity of a member of the leukotriene 

25 pathway (or enzymatically active portion(s) thereof), as well as agents 

identifiable by the assays. As described above, test agents can be obtained 
using any of the numerous approaches in combinatorial library methods 
known in the art, including: biological libraries; spatially addressable parallel 
solid phase or solution phase libraries; synthetic library methods requiring 

30 deconvolution; the "one-bead one-compound" library method; and synthetic 

library methods using affinity chromatography selection. The biological 
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library approach is limited to polypeptide libraries, while the other four 
approaches are applicable to polypeptide, non-peptide oligomer or small 
molecule libraries of compounds (Lam, K.S. Anticancer Drug Des. y 12:145 
(1997)). 

5 In one embodiment, to identify agents which alter the activity of a 

member of the leukotriene pathway (such as a FLAP binding agent, or an 
agent which binds to a member of the leukotriene pathway (a "binding 
agent")), a cell, cell lysate, or solution containing or expressing a binding 
agent (e.g., 5-LO, or a leukotriene pathway member receptor, or other binding 

10 agent), or a fragment (e.g., an enzymatically active fragment) or derivative 

thereof, can be contacted with an agent to be tested; alternatively, the binding 
agent (or fragment or derivative thereof) can be contacted directly with the 
agent to be tested. The level (amount) of binding agent activity is assessed 
(either directly or indirectly), and is compared with the level of activity in a 

15 control (i.e., the level of activity in the absence of the agent to be tested). If 

the level of the activity in the presence of the agent differs, by an amount that 
is statistically significant, from the level of the activity in the absence of the 
agent, then the agent is an agent that alters the activity of the member of the 
leukotriene pathway. An increase in the level of the activity relative to a 

20 control, indicates that the agent is an agent that enhances (is an agonist of) the 

activity. Similarly, a decrease in the level of activity relative to a control, 
indicates that the agent is an agent that inhibits (is an antagonist of) the 
activity. In another embodiment, the level of activity in the presence of the 
agent to be tested, is compared with a control level that has previously been 

25 established. A level of the activity in the presence of the agent that differs 

from the control level by an amount that is statistically significant indicates 
that the agent alters the activity. 

This invention further pertains to novel agents identified by the above- 
described screening assays. Accordingly, it is within the scope of this 

30 invention to further use an agent identified as described herein in an 

appropriate animal model. For example, an agent identified as described 
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herein (e.g., a test agent that is a modulating agent, an antisense nucleic acid 
molecule, a specific antibody, or a polypeptide-binding agent) can be used in 
an animal model to determine the efficacy, toxicity, or side effects of 
treatment with such an agent. Alternatively, an agent identified as described 
5 herein can be used in an animal model to determine the mechanism of action 

of such an agent. 

Furthermore, this invention pertains to uses of novel agents identified 
by the above-described screening assays for treatments as described herein. In 
addition, an agent identified as described herein can be used to alter activity of 
10 a polypeptide encoded by a FLAP nucleic acid, or to alter expression of a 

FLAP nucleic acid, by contacting the polypeptide or the nucleic acid (or 
contacting a cell comprising the polypeptide or the nucleic acid) with the agent 
identified as described herein. 

15 The present invention is now illustrated by the following Examples, 

which are not intended to be limiting in any way. The teachings of all 
references cited are incorporated herein in their entirety. 

EXAMPLE 1: IDENTIFICATION OF GENE AND HAPLOTYPES 
20 ASSOCIATED WITH MI 



SUBJECTS AND METHODS 
Study population 

Patients entering the study were defined from an infarction registry that includes 
25 all Mis (over 8,000 patients) in Iceland 1981-2000. This registry is a part of the World 

Health Organization MONICA Project (The World Health Organization MONICA 
Project (monitoring trends and determinants in cardiovascular disease): a major 
international collaboration. (WHO MONICA Project Principal Investigators. J Clin. 
Epidemiol. 1988; 41:105-14). Diagnosis of all patients in the registry follow strict 
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diagnostic rules based on symptoms, electrocardiograms, cardiac enzymes, and 
necropsy findings. 

Blood samples from 570 female MI patients and 1380 male patients, both cases 
with a family history and sporadic cases were collected. For each patient that 
5 participated, blood was collected from 2 relatives (unaffected or affected). Their 

genotypes were used to help with construction of haplotypes. 

Linkage analysis 

One hundred and sixty female MI patients were clustered into large 

10 extended families such that each patient is related to at least one other patient 

within and including six meiotic events {e.g., 6 meiotic events separate second 
cousins). The information regarding the r elatedness of patients was obtained 
from an encrypted genealogy database that covers the entire Icelandic nation 
(Gulcher et al, Eur. J. Hum. Genet. 8: 739-742 (2000)). A genomewide scan 

15 was performed using a framework map of 1 000 microsatellite markers, using 

protocols described elsewhere (Gretarsdottir S., et al. Am. J. Hum. Genet. JO: 
593-603, 2002)). The marker order and positions were obtained from 
deCODE genetics' high resolution genetic map (Kong A, et al, Nat genet, 
31: 241-247 (2002)). The population-based allelic frequencies were 

20 constructed from a cohort of more than 30,000 Icelanders who have 

participated in genetic studies of various disease projects. Additional markers 
were genotyped within the highest linkage peak on chromosome 13 to increase 
the information on identity by descent within the families. For those markers 
at least 180 Icelandic controls were genotyped to derive the population allele 

25 frequencies. 

For statistical analysis, multipoint, affected-only allele-sharing 
methods were used to assess evidence for linkage. All results, both the LOD 
and the non-parametric linkage (NPL) score, were obtained using the program 
ALLEGRO (GudbjartssonD.F., et al, Nat Genet, 25: 12-13(2000)). The 

30 baseline linkage analysis (Gretarsdottir S., et al, Am. J. Hum. Genet 70: 593- 

603, (2002)) uses the Spairs scoring function (Whittermore AS, and Haplern J 



WO 2004/035741 



PCT/US2003/032556 



-115- 



A., Biometrics 50: 1 18-127 (1994)) and Kruglyak et al, Am. J. Hum. Genet, 
58:1347-1363 (1996)) the exponential allele-sharing model (Kong A., and Cox 
N.J., Am. J. Hum. Genet. 61:1179-1188 (1997)), and a family weighting 
scheme which is halfway, on the log-scale, between weighing each affected 
5 pairs equally and weighing each family equally. 

Ultra-fine mapping and haplotype analysis: 

A candidate susceptibility locus was defined as the region under the 
LOD score curve where the score was one lod lower than the highest lod 
10 score. This region (approx. 12Mb) was ultra-finemapped with microsatellite 

markers with an average spacing between markers of less than 100Kb. All 
usable microsatellite markers found in public databases and mapped within 
that region were used. In addition, microsatellite markers identified within the 
deCODE genetics sequence assembly of the human genome were used. 

15 

Haplotype analysis. 

The frequencies of haplotypes were estimated in the patient and the 
control groups using an expectation-maximization algorithm (Dempster A.P. 
et al f J. R. Stat. Soc. B. 39: 1-389 (1977)). An implementation of this 

20 algorithm that can handle missing genotypes and uncertainty with the phase 

was used. Under the null hypothesis, the patients and the controls are assumed 
to have identical frequencies. Using a likelihood approach, an alternative 
hypothesis where a candidate at-risk-haplotype is allowed to have a higher 
frequency in patients than controls, while the ratios of the frequencies of other 

25 haplotypes are assumed to be the same in both groups was tested. Likelihoods 

are maximized separately under both hypothesis and a corresponding 1-df 
likelihood ratio statistics is used to evaluate the statistic significance. 

To look for at-risk-haplotypes in the 1-lod drop, association of all 
possible combinations of genotyped markers was studied, provided those 

30 markers spanned a region of size less than 1000 Kb. Due to a certain amount 

of testing, the /rvalues were adjusted using simulations. The combined 
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patient and control groups were randomly divided into two sets, equal in size 
to the original group of patients and controls. The haplotype analysis was then 
repeated and the most significant p- value registered was observed. This 
randomization scheme was repeated over 100 times to construct an empirical 
distribution of p- values. 

Results and Discussion 

In a genome wide search for susceptibility genes for MI, a locus was 
mapped to a location on chromosome 13ql2. FIG. 1 shows the multipoint 
non-parametric LOD scores a linkage scan for a framework marker map on 
chromosome 13. A LOD score suggestive of linkage of 2.5 was found 
centered at marker D13S289. The marker map for chromosome 13 that was 
used in the linkage analysis is shown in Table 1 . The LOD score at this 
location remained with increased number of micro satellite markers which 
increased information content of the linkage (FIG. 2). 

A very large number of microsatellite markers were then added within 
the central 12 megabase (Mb) segment under the LOD score defined by the 
drop in one LOD from the peak marker. FIG. 3 A shows the results from a 
haplotype association case-control analysis of 437 female MI patients versus 
721 controls using combinations of 4 and 5 microsatellite markers to define 
the test haplotypes. The most significant microsatellite marker haplotype 
association across this entire 12 Mb segment was found using markers 
DG13S1103, DG13S166, DG13S1287, DG13S1061 and DG13S301, with 
alleles 4, 0, 2, 14 and 3, respectively (p-value of 1.02x 10" 7 ). Carrier frequency 
of this haplotype is 7.3% in female MI patients and 0.3% in controls. There 
are several other haplotypes that show great association to MI that overlap the 
first haplotype. The 80Kb segment that is defined by two markers 
(DG13S166 and D13S1238) common to all the haplotypes shown in the figure 
includes only one gene, FLAP (ALOX5AP). A two marker haplotype 
involving alleles 0 and -2 for markers DG13S166 and D13S1238, 
respectively, is found in excess in patients. Carrier frequency of this 
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haplotype was estimated to be 27% in female MI patients and 15.4% in 
controls (p- value 1 X 10' 3 ) . This was our first evidence that variation in the 
FLAP gene contributes to MI risk. 

To confirm this observation , the FLAP gene was sequenced in its 
5 entirety and numerous SNPs were defined. Many of these were used to 

genotype 437 female MI patients, 1049 male MI patients, and 811 controls. In 
a case-control study of the MI patients using these data, several haplotypes 
were found, that were significantly over-represented in the female MI patients 
compared to controls (see Table 6). These haplotypes were highly correlated 

10 to each other since they are within a block of linkage disequilibrium covering 

the FLAP gene. Table 7 shows two haplotypes that are representative of these 
female MI risk haplotypes. They have relative risks of 2.4 and 4 and are 
carried by 23% and 13% of female MI patients, respectively. Table 8 shows 
that these same haplotypes show association to male MI although with lower 

15 relative risks. 

In an effort to identify haplotypes involving only SNP markers that 
associate with MI, more SNPs were identified by sequencing the FLAP gene 
and the region flanking the gene. Currently, a total number of 45 SNPs have 
been genotyped on 1343 patients and 624 unrelated controls. Two correlated 

20 series of SNP haplotypes were observed in excess in patients, denoted as A 

and B in Table 9. The length of the haplotypes varies between 33 and 69 Kb, 
and the haplotypes cover one or two blocks of linkage disequilibrium. Both 
series of haplotypes contain the common allele 2 of the SNP SG13S25. All 
haplotypes in the A series contain the SNP DG00AAHID, while all haplotypes 

25 in the B series contain the SNP DG00AAHII. In the B series, the haplotypes 

B4, B5, and B6 have a relative risk (RR) greater than 2 and with allelic 
frequencies above 10%. The haplotypes in A series have slightly lower RR 
and lower p-values, but higher frequency (15-16%). The haplotypes in series 
B and A are strongly correlated, i.e. the haplotypes in B define a subset of the 

30 haplotypes in A. Hence, haplotypes B are more specific than A. Haplotypes 

A are however more sensitive, i.e. they capture more individuals with the 
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putative mutation, as is observed in the population attributable risk which is 
less for B than for A. Furthermore, these haplotypes show similar risk ratios 
and allelic frequency for early-onset patients (defined as onset of first MI 
before the age of 55) and for both gender. In addition, analyzing various 
5 groups of patients with known risk factors, such as hypertension, high 

cholesterol, smoking and diabetes, did not reveal any significant correlation 
with these haplotypes, indicating that the haplotypes in the FLAP gene 
represent an independent genetic susceptibility factor for MI. 

The FLAP gene encodes for a protein that is required for leukotriene 

10 synthesis (LTA4, LTB4, LTC4, LTD4, LTE4). Inhibitors of its function 

impede translocation of 5 -lipoxygenase from the cytoplasm to the cell 
membrane and inhibit activation of 5-lipoxygenase. The leukotrienes are 
potent inflammatory lipid mediators derived from arachidonic acid that can 
potentially contribute to development of atherosclerosis and destabilization of 

15 atherosclerotic plaques throu lipid oxidation and/or proinflammatory effects. 

Allen et al, {Circulation. 97: 2406-2413(1998)) described a novel mechanism 
in which atherosclerosis is associated with the appearance of a leukotriene 
receptor(s) capable of inducing hyperreactivity of human epicardial coronary 
arteries in response to LTC4 and LTD4. Allen et al show a photomicrograph 

20 of a section of human atherosclerotic coronary artery a positive staining of a 

number of members of the leukotriene pathway, including FLAP. Mehrabian 
et al described the identification of 5 -Lipoxygenase (5-LO) as a major gene 
contributing to atherosclerosis susceptibility in mice. Mehrabian et ah 
described that heterozygous deficiency for the enzyme in a knockout model 

25 decreased the atherosclerotic lesion size in LDL-/- mice by about 95%. 

Mehrabian et al show that the enzyme is expressed abundantly in macrophage- 
rich regions of atherosclerotic lesions, and suggested that 5-LO and/or its 
products might act locally to promote lesion development (Mehrabian et al., 
Circulation Research. 91:120 (2002)). Studies of FLAP inhibition in animal 

30 models of atheroscerosis are scarce. However, in a rabbit model of acute MI 

assesssed 72 hours after coronary artery ligation the FLAP-inhibitor 
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BAYxlOOS markedly reduced mortality, from 65% to 25%, and blocked the 
increase in CPK and neutrophil accumulation as well as the ECG-changes 
observed in sham treated animals (J. Pharmacol Exp. Ther., 276:332 (1996)). 
Mutations and /or polymorphisms within the FLAP nucleic acid, and 
5 other members of the same pathway (e.g., 5-lipoxygenase, LTA4 Hydrolase, 

LTB4 receptors, LTC4 Synthase, and CysLT2 receptor), that show association 
with the disease, can be used as a diagnostic test. The members of the 5-LO 
pathway in particular are valuable therapeutic targets for myocardial 
infarction. 



Table 1 The marker map for chromosome 13 used in the linkage 
analysis. 



Location (cM) 


Marker 


Location (cM) 


Marker 


6 


D13S175 


63.9 


D13S170 


9.8 


D13S1243 


68.7 


D13S265 


13.5 


D13S1304 


73 


D13S167 


17.2 


D13S217 


76.3 


D13S1241 


21.5 


D13S289 


79.5 


D13S1298 


25.1 


D13S171 


81.6 


D13S1267 


28.9 


D13S219 


84.7 


D13S1256 


32.9 


D13S218 


85.1 


D13S158 


38.3 


D13S263 


87 


D13S274 


42.8 


D13S326 


93.5 


D13S173 


45.6 


D13S153 


96.7 


D13S778 


49.4 


D13S1320 


102.7 


D13S1315 


52.6 


D13S1296 


110.6 


D13S285 


55.9 


D13S156 


115 


D13S293 


59.8 


D13S1306 
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Table 2 Marker Map for the second step of Linkage Analysis 



Location (cM) 


Marker 


Location (cM) 


Marker 


1.758 


D13S175 


42.585 


D13S1248 


9.235 


D13S787 


44.288 


D13S1233 


11.565 


D13S1243 


44.377 


D13S263 


16.898 


D13S221 


45.535 


D13S325 


17.454 


D13S1304 


45.536 


D13S1270 


18.011 


D13S1254 


45.537 


D13S1276 


18.59 


D13S625 


49.149 


D13S326 


19.308 


D13S1244 


49.532 


D13S1272 


19.768 


D13S243 


52.421 


D13S168 


22.234 


D13S1250 


52.674 


D13S287 


22.642 


D13S1242 


60.536 


D13S1320 


22.879 


D13S217 


64.272 


D13S1296 


25.013 


D13S1299 


71.287 


D13S156 


28.136 


D13S289 


76.828 


D13S1306 


28.678 


D13S290 


77.86 


D13S170 


29.134 


D13S1287 


82.828 


D13S265 


30.073 


D13S260 


91.199 


D13S1241 


31.98 


D13S171 


93.863 


D13S1298 


32.859 


D13S267 


97.735 


D13S779 


33.069 


■ D13S1293 


100.547 


D13S1256 


33.07 


D13S620 


102.277 


D13S274 


34.131 


D13S220 


111.885 


D13S173 


36.427 


D13S219 


112.198 


D13S796 


39.458 


D13S1808 


115.619 


D13S778 


40.441 


D13S218 


119.036 


D13S1315 


41.113 


D13S1288 


126.898 


D13S285 


41.996 


D13S1253 


131.962 


D13S293 
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Table 3 shows the five exons with positions that encode the FLAP protein, 
markers, polymoiphisms and SNPs identified within the genomic sequence by 
the methods described herein. One SNP, B JSNP_302465, is in the coding 
region. The polymorphism, SNP 302465, does not change the amino acid 
5 sequence in the protein. 



Table 3 Exons and SNPs in the Nucleic Acid Encoding FLAP 



Exons/m arkers/S N Ps 


Positioning 




SNPe 
Oil ~o 




D13S289 


249198-249445 


248 






DG13S166 


249855-250249 


395 






Exonl 


293667-293736 


70 






Exon2 


302413-302512 


100 

I \J\J 






B SNP 302465 


302465 

W M XdP 1^ 


<\ 


hcitprn^x/nni i<5 Ct-T 

i icici \J/Ly yuuo v-»- I /O y 


in exon 


B SNP 302524 


302524 


1 












hnmn7\/nniiQ A- A 










homozygous C-C (22.5%) 




B SNP 302560 


302560 


-J 


j icici uz.yyuuo /o y 




B SNP 302617 


302617 


1 


hpif<arn7 r \/rfnr tc /"^y 0 /^ 
iicici u^.yyuuo o I '° / 










hnmo7\/nni iq X-T" fRQ°/^ 

i iui i iu<i,yyuuo I I y o C7 /o ) 










homozygous C-C (4%) 




Exon3 


310405-310475 


71 






B SNP 310657 


310657 


1 


heteroygous A-G (6%) 




Exon4 


314297-314378 


82 






B SNP 314500 


314500 


1 


heterozygous G-C (24%) 










homozygous C-C (6%) 










Homozygous G-G (70%) 




ExonS 


322297-322459 


163 






DG13S164 


330669-330886 


218 






D13S1238 


330679-330831 


153 






DG13S163 


363743-363904 


162 






SNP13B R1028729 


145600 


1 


homozygousC-C (1 1 %), 




(rs 1028729) 








heterozygous C-T(41%) 










homozygous T-T (47%) 
























SNP13B_Y1 323898 


151047 


1 


homozygousG-G(38%) 




(rs 1323898)* 








heterozygous G-A(47%) 










homozygous A-A (15%) 
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SNP13B K912392 


193119 


1 


homozygousC-C (13%) 




(rs912392)* 








heterozygous C-T(46%) 










homozygous T-T (41%) 




DG00AAFQR 


117676 


1 


homozygousG-G(1 %) 




(rs 1556428)* 








heterozvaous G-AM8%1 










homozygous A-A (80%) 




DGOOAAFIV 


227629 


1 


homozygousT-T (75%) 




(rs22485654)* 








heterozygous T-A(23%) 










homozygous A-A (2%) 




DGOOAFJT 


293754 


1 


HomozygousC-C (45%), 










heterozygous C-A(45%), 










homozygous A-A (10%) 




DGOOAAHII 


294503 


1 


homozygousG-G (44%), 










heterozygous G-A(46%), 










homozygous A-A (10%) 




DGOOAAHID 


296020 


1 


homozygousT-T (43%), 










heterozygous T~A(45%), 










homozygous A-A (12%) 




DGOOAAHIJ 


298098 


1 


homozygousG-G(60%), 










heterozygous G~A(35%), 










homozygous A-A (6%) 




DGOOAAHIH 


298188 


1 


homozygousG-G(32%), 










heterozygous G-A(48%), 










homozygous A-A (19%) 




DGOOAAHIE 


298379 


1 


homozygous C-C (23%), 




(rs3885907)* 








heterozygous C-A(48%), 










homozygous A-A (29%) 




DGOOAAHIG 


304334 


, 1 


homozygousC-C (21%), 










heterozygous C-T(49%), 










homozygous T-T (31%) 




DGOOAAHIF 


324849 


1 


homozygousG-G (54%), 










heterozygous G-C(39%), 










homozygous C-C (7%) 
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DG00AAHOI 


325651 


1 


homozygousG-G (59%), 










heterozygous G-A(36%), 










homozygous A-A (5%) 




FLA267479 


267479 


1 






FLA267696 


267696 


1 






FLA267853 


267853 








FLA270742 


270742 


1 






FLA270830 


270830 








FLA273407 


273407 








FLA274084 


274084 


1 






FLA275784 


275784 








FLA275952 


275952 








FLA277478 


277478 








FLA277678 


277678 








FLA278185 


278185 


1 






FLA278492 


278492 


1 






FLA278845 


278845 








FLA280183 


280183 








FLA280923 


280923 


1 






FLA283400 


283400 








FLA283477/SG13S25 


283477 








FLA284410 


284410 








FLA284815 


284815 


-j 






FLA284903 


284903 








FLA290195 


290195 








FLA290553 


290553 


i 






FLA290570 


290570 


\ 






FLA292253 


292253 


1 






FLA292576 


292576 








FLA295036 


295036 








FLA296102 


296102 


1 






FLA298098 


298098 


1 






FLA298188 


298188 


1 






FLA298230 


298230 


1 






FLA298379 


298379 


1 






FLA298507 


298507 


1 






FLA298604 


298604 


1 






FLA298987 


298987 








FLA299063 


299063 








FLA299772 


. 299772 








FLA299843 


299843 








FLA299980 


299980 








FLA300662 


300662 








FLA300864 


300864 








FLA302094 


302094 








FLA302465 


302465 
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FLA302524 


302524 








FLA303769 


303769 








FLA303796 


303796 








FLA303957 


303957 








FLA303967 


303967 


1 






FLA304170 


304170 








FLA304334 


304334 


1 






FLA304512 


304512 


1 






FLA304583 


304583 


1 






FLA305089 


305089 


1 






FLA305505 


305505 


1 






FLA305678 


305678 


1 






FLA305956 


305956 


1 






FLA306447 


306447 


1 






FLA307155 


307155 


1 






FLA307165 


307165 


1 






FLA308514 


308514 


1 






FLA308527 


308527 


1 






FLA309851 


309851 


1 






FLA3 10657 


310657 


1 






FLA311122 


311122 


1 






FLA311248 


311248 


1 






FLA311737 


311737 


1 






FLA3 12038 


312038 


1 






FLA312056/SG13S30 


312056 


1 






FLA3 14500 


314500 


1 






FLA3 14532 


314532 


1 






FLA315014 


315014 


1 






FLA315232 


315232 


1 






FLA3 15355 


315355 


1 






FLA315611 


315611 


1 






FLA316131 


316131 


1 






FLA3 16408 


316408 


1 






FLA3 16472 


316472 


1 






FLA316515 


316515 


1 






FLA316569 


316569 


1 






FLA316607 


316607 


1 






FLA316763/SG13S32 


316763 








FLA3 17496 


317496 








FLA317619 


317619 








FLA3 17620 


317620 








FLA317647 


317647 








FLA317733 


317733 








FLA317744 


317744 








FLA317815 


317815 








FLA318219 


318219 
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FLA3 19969 


319969 








FLA320261 


320261 


1 






FLA320393/SG13S42 


320393 








FLA320595 


320595 


1 






FLA321774 


321774 


1 






FLA321966 


321966 


1 






FLA322025 


322025 


1 






FLA322093 


322093 








FLA323013 


323013 


1 






FLA323316/SG13S34 


323316 


1 






FLA323366 


323366 


1 






FLA324591 


324591 


1 






FLA324601 


324601 


1 






FLA324849 


324849 


1 






FLA325369 


325369 


1 






FLA326187 


326187 


1 






FLA326657 


326657 


1 






FLA327265 


327265 


1 






FLA328964 


328964 


1 






FLA330265 


330265 


1 






FLA330455 


330455 








FLA331234 


331234 


1 






FLA331374 


331374 


1 






FLA331395 


331395 








FLA331473 


331473 


1 






FLA331517 


331517 


1 






FLA331526 


331526 


1 






FLA331651 


331651 


1 






FLA331841 


331841 








FLA287889/DG00AAJFF 


287889 








DG00AAF1U/SNP_1 3_Y1 323892 


256047 








SG13S35/FLA324333 


324333 








SG 13S86 


305031 


















* indicates a publicly available SNP. 
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Table 4 

Significant 4 microsatellite marker haplotypes. Length=length of 
haplotype in Mb. P-val=p-value. RR-=Relative risk. N af=Number of 
patients. P al=allelic frequency of haplotype. P ca ^carrier frequency of 
5 haplotype. N ct= number of controls. Alleles^ alleles in the haplotype. 

Markers^ markers in the haplotype. 



4 

markers 




pos.rr-f rqgtl perc 












Length 


p-val 


RR 


N af 


P_al 


P ca 


N_ct 


P al 


P ca 


Alleles 






Markers 


0.88 


4.71 E-06 


6.23 


428 


0.065 


0.125 


721 


0.011 


0.022 


0 


-12 


-6 


0 


DG13S80 
DG13S83 
DG13S1110 
DG13S163 


0.82 


8.60E-06 


INF 


438 


0.032 


0.062 


720 


0 


0 


0 


4 


2 


14 


DG13S111 
1 DG13S1103 
D13S1287 
DG13S1061 


0.67 


6.98E-06 


19.91 


435 


0.03 


0.059 


721 


0.002 


0.003 


8 


6 


0 


8 


DG13S1103 
DG13S163 
D13S290 
DG13S1061 


0.767 


4.85E-06 


26.72 


436 


0.048 


0.094 


721 


0.002 


0.004 


0 


0 


2 


12 


DG13S1101 
DG13S166 
D13S1287 
DG13S1061 


0.515 


1.93E-06 


INF 


422 


0.048 


0.094 


721 


0 


0 


2 


0 


0 


6 


DG13S166 
DG13S163 
D13S290 
DG13S1061 


0.864 


1.68E-06 


INF 


424 


0.024 


0.048 


717 


0 


0 


0 


2 


0 


-16 


DG13S166 
DG13S163 
DG13S1061 
DG13S293 


0.927 


5.38E-06 


INF 


435 


0.034 


0.067 


720 


0 


0 


4 


2 


14 


3 


DG13S1103 
D13S1287 

DG13S1061 
DG13S301 



Alleles #'s: For SNP alleles A = 0, C = 1, G = 2, T - 3; for 
microsatellite alleles: the CEPH sample (Centre d'Etudes du 



Polymorphisms Humain, genomics repository) is used as a reference, 
the lower allele of each microsatellite in this sample is set at 0 and all 
other alleles in other samples are numbered according in relation to 
this reference. Thus allele 1 is 1 bp longer than the lower allele in the 
CEPH sample, allele 2 is 2 bp longer than the lower allele in the CEPH 
sample, allele 3 is 3 bp longer than the lower allele in the CEPH 
sample, allele 4 is 4 bp longer than the lower allele in the CEPH 
sample, allele -1 is 1 bp shorter than the lower allele in the CEPH 
sample , allele -2 is 2 bp shorter than the lower allele in the CEPH 
sample, and so on. 
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Table 5 

Significant 5 microsatellite marker haplotypes. Length=length of 
haplotype in Mb. P-val=p-value. RR==Relative risk. N af=Number of patients. 
P al=allelic frequency of haplotype. P ca ^carrier frequency of haplotype. N 
5 ct= number of controls. Alleles^ alleles in the haplotype. Markers= markers 



in the haplotype 



Smarkers 




pos.rr-frqgtl 


perc 










III I 


Length 


p-val 


RR 


N af 


P al 


P ca 


N ct 


P al 


P ca 


Alleles 








Markers 


0.851 


7.45E-06 


15.43 


413 


0.034 


0.067 


715 


0.002 


0.005 


0 


18 


0 


0 


0 


D13S1299 
DG13S87 
D13S1246 
DG13S166 


0.964 


8.07E-06 


INF 


437 


0.023 


0.045 


721 


0 


0 


0 


-12 


6 


8 


6 


DG13S79 

DG13S83 

DG13S1104 

DG13S1103 

DG13S163 


0.964 


2.38E-06 


INF 


437 


0.026 


0.052 


720 


0 


0 


0 


6 


0 


8 


6 


DG13S79 

DG13S1104 

DG13S172 

DG13S1103 

DG13S163 


0.931 


7.05E-06 


5.8 


429 


0.068 


0.131 


721 


0.012 


0.025 


c 


-6 


0 


0 


-2 


DG13S79 

DG13S1110 

DG13S175 

DG13S166 

D13S1238 


0.964 


8.13E-06 


(NF 


434 


0.021 


0.041 


721 


0 


0 


0 


3 


8 


2 


6 


DG13S79 

DG13S1098 

DG13S1103 

DG13S166 

DG13S163 


0.597 


9.78E-06 


4.58 


428 


0.074 


0.143 


717 


0.017 


0.034 


-6 


0 


0 


0 


-2 


DG13S1110 

DG13S89 

DG13S175 

DG13S166 

D13S1238 


0.896 


6.92E-06 


INF 


428 


0.026 


0.051 


721 


0 


0 


-12 


-6 


0 


-2 


2 


DG13S83 

DG13S1110 

DG13S166 

D13S1238 

D13S290 


0.722 


2.18E-06 


INF 


453 


0.026 


0.051 


738 


0 


0 


-6 


0 


0 


-2 


2 


DG13S1110 

D13S289 

DG13S166 

D13S1238 

D13S290 


0.982 


7.88E-06 


INF 


437 


0.028 


0.055 


721 


0 


0 


0 


0 


4 


2 


14 


DG13S87 

DG13S175 

DG13S1103 

D13S1287 

DG13S1061 


0.841 


8.88E-06 


INF 


438 


0.032 


0.062 


720 


0 


0 


0 


0 


4 


2 


14 


DG13S89 

DG13S1111 

DG13S1103 

D13S1287 

DG13S1061 
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0.841 


9.67E-07 


INF 


435 


0.029 


0.057 


721 


0 


0 


0 


8 


€ 


C 


8 


DG13S89 

qq -i * no 
Ubl ool 1 Uo 

DG13S163 

D13S290 

DG13S1061 


0.982 


7.90E-06 


18.63 


437 


0.026 


0.052 


721 


0.001 


0.003 


0 


4 


0 


2 


14 


DG13S87 
UG lool IOo 
DG13S166 
D13S1287 
DG13S1061 


0.841 


3.52E-06 


28.52 


436 


0.048 


0.094 


721 


0.002 


0.004 


0 


0 


0 


2 


12 


DG13S89 
DG13S1 101 
DG13S166 
D13S1287 
DG13S1061 


0.705 


5.28E-06 


INF 


435 


0.027 


0.053 


721 


0 


0 


0 


8 


6 


0 


8 


DG13S175 
DGIool 103 
DG13S163 
D13S290 
DG13S1061 


0.841 


4.21 E-06 


INF 


422 


0.048 


0.093 


721 


0 


0 


0 


2 


0 


0 


6 


DG13S89 

DG13S166 

DG13S163 

D13S290 

DG13S1061 


0.767 


4.02E-06 


28.11 


436 


0.049 


0.095 


721 


0.002 


0.004 


0 


0 


0 


2 


12 


DG13S1101 

DG13o170 

DG13S166 

D13S1287 

DG13S1061 


0.767 


1.29E-06 


31.07 


436 


0.047 


0.092 


721 


0.002 


0.003 


0 


0 


0 


2 


12 


DG13S1101 

DG13S172 

DG13S166 

D13S1287 

DG13S1061 


0.705 


4.25E-07 


INF 


422 


0.048 


0.093 


721 


0 


0 


0 


2 


0 


0 


6 


DG13S175 

DG13S166 

DG13S163 

D13S290 

DG13S1061 


0.683 


6.58E-06 


INF 


437 


0.029 


0.056 


721 


0 


0 


0 


4 


0 


2 


14 


DG13S172 

1— a 0 0 a a r\n 

DG13S1 103 
DG13S166 
D13S1287 
DG13S1061 


0.767 


2.85E-06 


32.43 


436 


0.044 


0.087 


721 


0.001 


0.003 


0 


0 


0 


2 


12 


DG13S1101 

DG13o1od 

D13S290 

D13S1287 

DG13S1061 


0.865 


9.58E-06 


18.39 


451 


0.023 


0.045 


739 


0.001 


0.003 


0 


0 


2 


2 


-16 


D13S289 

UO 1 OO 1 DO 

DG13S163 
D13S1287 
DG13S293 


0.865 


5.08E-06 


INF 


453 


0.019 


0.038 


739 


0 


0 


0 


0 


2 


0 


-16 


D13S289 

DG13S166 

DG13S163 

DG13S1061 

DG13S293 


0.927 


1.02E-07 


27.65 


437 


0.037 


0.073 


721 


0.001 


0.003 


4 


0 


2 


14 


3 


DG13S1103 

DG13S166 

D13S1287 

DG13S1061 

DG13S301 
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Additional haplotypes were associated with MI, as shown in the following 
Tables. 



5 Table 6 shows haplotypes in the FLAP region (FLAP and flanking nucleotide sequences) 
that are significantly associated with female MI. 
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25 Table 7 Two variants of the female MI "at risk" haplotypes 
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P-val: p-value for the association. N_aff: Number of patients used in the analysis. Aff. frq: haplotype frequency in patients. 
40 N__ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. Rel_risk: Relative risk of the 
haplotype. PAR: population attributable risk. Info: information content. 
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Table 8 The frequencies of the female MI "at risk" haplotypes in male patients vs controls. 
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25 Table 9. The selected SNP haplotypes and the corresponding p-values, relative risk (RR) 5 number of 
patients (#aff), allelic frequency inpatients (aff.frq.), carrier frequency inpatients (carr.frq.),number of 
controls (#con) s allelic frequency in controls (con.frq.), population attributable risk (PAR). The patients 
used for this analysis were all unrelated within 4 meioses. 
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0.14 


3 


2 


2 


2 








0 




2 








































A4 


5.10E-06 


1.81 


919 


0.159 


0.29 


623 


0.095 


0.14 




2 






3 


2 




0 






A5 


2.60E-06 


1.91 


920 


0.15 


0.28 


624 


0.085 


0.14 


3 


2 






3 


2 




0 
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EXAMPLE 2 RELATIONSHIP BETWEEN MUTATION EST 5-LO 
PROMOTER AND MI 
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A family of mutations in the G-C rich transcription factor binding 
region of the 5-LO gene has previously been identified. These mutations 
consist of deletion of one, deletion of two, or addition of one zinc finger 
(Spl/Egr-1) binding sites in the region 176 to 147 bp upstream from the ATG 
5 translation start site where there are normally 5 Spl binding motifs in tandem. 

These naturally occurring mutations in the human 5-LO gene promoter have 
been shown to modify transcription factor binding and reporter gene 
transcription. The capacity of the mutant forms of DNA to promote 
transcription of CAT reporter constructs have been shown to be significantly 

10 less than that of the wild type DNA (J. Clin. Invest Volume 99, Number 5, 

March 1997 5 1130-1137). 

To test whether 5-LO is associated with the atherosclerotic diseases, 
particularly myocardial infarction (MI) in the human population, this promoter 
polymorphism, consisting of variable number of tandem Spl/Egr-1 binding 

15 sites, was genotyped in 1 1 12 MI patients, 748 patients with PAOD, and 541 

stroke patients. 

The results, shown in Table 10, demonstrate that the wild type allele 
(which represents the allele with the most active promoter and thus with the 
highest expression of the 5-LO mRNA) is significantly associated with MI 
20 (RR=1.2, p<0.05). The results are consistent with a disease hypothesis that 

increased expression of the 5-LO plays a role in the pathogenesis of ML 

Table 10 





N_aff 


Frq_aff 


N_ctrl 


Frq_ctrl 


Risk Ratio 


P-value 


Ml patients 


1112 


0.8701 


734 


0.8501 


1.1803 


0.048 


Independent 


969 


0.8720 


734 


0.8501 


1.2013 


0.037 


Males 


646 


0.8740 


734 


0.8501 


1.2232 


0.039 


Females 


465 


0.8645 


734 


0.8501 


1.1249 


0.180 


Age of onset < 60 


522 


0.8745 


734 


0.8501 


1.2286 


0.046 


Males 


353 


0.8768 


734 


0.8501 


1.2542 


0.053 


Females 


169 


0.8698 


734 


0.8501 


1.1779 


0.202 
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EXAMPLE 3: ELEVATED LTE4 BIOSYNTHESIS IN INDIVIDUALS WITH 
THE FLAP MI-RISK HAPLOTYPE 

Based on the known function of the end products of the leukotriene pathway 
5 and based on our 5-LO association data, the association of the FLAP haplotype with 
MI is best explained by increased expression and/or increased function of the FLAP 
gene. In other words, those individuals that have a "at risk" FLAP haplotype have 
either, or both, increased amount of FLAP, or more active FLAP. This would lead to 
increased production of leukotrienes in these individuals. 
10 To demonstrate this theory, LTE4, a downstream leukotriene metabolite, was 

measured in patient serum samples. A quantitative determination of LTE4 in human 
serum was performed by liquid chromatography coupled with tandem mass 
spectrometry. The protocol was performed as follows: 
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ANALYTICAL METHOD 
Table PI (Protocol 1): List of Abbreviations 

5 



CAN 


Acetonitrile 


IS 


Internal standard 


LC-MS/MS 


Liquid chromatography tandem mass spectrometry 


LOQ 


Limit of quantification 


QCs 


Quality controls 


R 2 


Coefficient of determination 


SS 


Spiking solution 
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Apparatus and conditions 
Table P2 Analytical apparatus and conditions 



Instruments / Conditions 



Details 



Analytical column 



Zorbax extend Cis, 3.5]iini (50 x 2.1 mm) 



Column temperature 



Ambient 



Pump and flow 



Hewlett Packard Series 1 100 Binary pump delivering 0.3 
ml/min 



Mobile phase 



A: Buffer: Acetonitrile:H 2 0 (5:95 % v/v). (Containing 10 mM 
Ammonium Acetate and 0.1% Acetic acid at pH 4.6). 
B: Buffer: Acetonitrile:H 2 0 (95:5 % v/v). (Containing 10 mM 
Ammonium Acetate and 0.1% Acetic acid at pH 4.6). 



Gradient 



Time 


%A 


%B 


Flow rate 


0.00 


30 


70 


0.3 ml/min 


1.00 


30 


70 


0.3 ml/min 


1.50 


90 


10 


0.3 ml/min 


6.00 


90 


10 


0.3 ml/min 


6.50 


30 


70 


0.3 ml/min 


10.00 


30 


70 


0.3 ml/min 



Sample injection 



HTC PAL autosampler 10 jal onto the HPLC column 
Quattro Ultima™ Tandem MS/MS, Micromass. England. 



Mass Spectrometric 
system 



Recording and 
integration 



Mass Lynx, version 3.5. All chromatograms and reports are 
printed out in hardcopy and stored in electronic form on the 
workstation hard disk drive. Recording time was 10 min. 



Retentions times 



Ionization mode 



LTE 4 ~ 3.05 min. 
LTE 4 -d 3 ~ 3.05 min. 



Electrospray atmospheric pressure in negative ion mode 
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Scan mode 




Multiple reaction monitoring (MRM) 








Compound Parent ion 


Daughter ion 






LTE 4 438.2 


333.2 






LTE 4 -d 3 441.2 


336.2 



Other instruments 

Table P3 The apparatus used for sample treatment and measurements 



Apparatus 


Brand 


Type 


Pipette 


Eppendorf 


Edos 5221 


Pipette 


Labsystems 


Finnpipette 200 jjtl 


Centrifuge 


Eppendorf 


5417C 


Evaporation unit 


Porvair 


Ultravap 


Vibrofix 


Ika-Werk 
Thermolyne 


VF-1 

Maxi-mix III™, 65800 


Balance 


Sartorius 


LA 120 S 


Ultra sonic bath 


Cole Parmer 


8891 



Materials 



5 Table P4 Reagents for sample treatment and measurements 



Reagent 


Manufacturer 


Quality 


Art no. 


Acetonitrile (ACN) 


Rathburn 


HPLC grade 


RH1016 


Methanol 


Rathburn 


HPLC grade 


RH 1019 


Ammonium acetate 


Merck 


Pro analysis 


1116 
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Table P5 Reference substances 





Details 


Reference 


Reference standards 


Leukotrine E4 from Cayman Chemical, MI, 
USA 


20410 


Internal standards 


Leukotriene E 4 -20, 20,20-d3 from Biomol, PA, 
USA 


S10120 



Stock solutions 

A stock solution of LTE4 was prepared by the supplier at a concentration of 
lOOjtig/ml in methanol. The stock solution was diluted to a concentration of 20/xg/ml 
5 in methanol and this working solution (WS-1) was kept refrigerated at 2-8°C. 

An internal standard stock solution (LTE4-d3) was prepared by the supplier at 
concentration of 49.5/xg/ml. The stock solution was diluted to a concentration of 
1/xg/ml in methanol and this working solution was kept refrigerated at 2-8°C. 

Preparation of spiking solutions, calibration standards and quality control samples 

10 Spiking solutions (SS) in the concentration range of 1 ng/ml to 10000 ng/ml 

were prepared by dilution of the working Solution. 
The following spiking solutions were prepared: 



Table P6 Spiking solutions for calibration standards 



SS 


Concentration 
(ng/ml) 


Preparation 


1 


10000 


500^1 of WS-1 (20jiig/ml) diluted to 1.0 ml with 70% 
MeOH/water 


2 


1000 


100/il of SS-1 was diluted to 1.0 ml with 70% MeOH/water 


3 


100 


100 (i\ of SS-2 was diluted to 1.0 ml with 70% MeOH/water 


4 


30 


300/d of SS-3 was diluted to 1.0 ml with 70% MeOH/water 


5 


20 


200/xl of SS-3 was diluted to 1.0 ml with 70% MeOH/water 



WO 2004/035741 



PCT/US2003/032556 



-137- 



6 


16 


160/il of SS-3 was diluted to 1.0 ml with 70% MeOH/water 


7 


12 


120jtil of SS-3 was diluted to 1.0 ml with 70% MeOH/water 


8 


8.0 


400/d of SS-5 was diluted to 1.0 ml with 70% MeOH/water, 


9 


4.0 


200/d of SS-5 was diluted to 1.0 ml with 70% MeOH/water 


10 


2.0 


100/itl of SS-5 was diluted to 1.0 ml with 70% MeOH/water 


11 


1.4 


175/d of SS-8 was diluted to 1.0 ml with 70% MeOH/water 


12 


1.0 


125/d of SS-8 was diluted to 1.0 ml with 70% MeOH/water 



Table P7 Spiking solutions for quality controls 



SS 


Concentration 
(ng/ml) 


Preparation 


13 


14 


140jil of SS-3 was diluted to 1.0 ml with 70% 
MeOH/water 


14 


6.0 


300/il of SS-5 was diluted to 1.0 ml with 70% 
MeOH/water 


15 


2.4 


120pd of SS-5 was diluted to 1.0 ml with 70% 
MeOH/water 



After preparation, spiking solutions for calibration standards and quality 
5 controls were kept refrigerated at 2-8°C. 



Preparation of calibration standards and quality controls 

Fresh calibration standards and quality controls (QCs) were prepared each day 
by spiking blank plasma as described in Tables P8 and P9 ? respectively. 

10 
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Table P8 Preparation of calibration standards 



Concentration 
(ng/ml) 


SS (ul) 


Blank Plasma 


JLOUU 


zu jai oi me (Jung/mi) 


380 jal 




zu jLxi ot tne oib-D (ZUng/mi) 


380 jlxI 




zu (lxi oi tne oo-o ^long/ml} 


380 ul 


600 


20 of the SS-7 (12ng/ml) 


380 ul 


400 


20 ul of the SS-8 (8ng/ml) 


380 ul 


200 


20 ul of the SS-9 (4.0ng/ml) 


380 ul 


100 


20 ul of the SS-10 (2.0ng/ml) 


380 ul 


70 


20ul of the SS-11 (1.4ng/ml) 


380 ul 


50 


20ul of the SS-12 (l.Ong/ml) 


380 ul . 


Table P9 Preparation of quality controls 


Concentration 
(ng/ml) 


SS (ul) 


Blank Plasma 


800 


20 ul of the SS-13 (14ng/ml) 


380 ul 


40 


20ul of the SS-14 (6.0ng/ml) 


380 ul 


8.0 


20ul of the SS-15 (2.4ng/ml) 


380 ul 



5 



Sample preparation 

Aliquots of 400 fxl of each study sample, calibration standards, QC samples 
and control blank are pipetted into an eppendorf vial. All samples apart from blank 
are then spiked with 20 |ul of internal standard working solution and the samples are 
10 then vortex-mixed for few seconds. The pH of the plasma samples is adjusted to pH 
4.5 using 60 pX of 10% acetic acid and centrifuged for 10 min. at 4100 rpm 
immediately before the extraction. The solid phase extraction 96-well plate is 
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conditioned with 1 ml methanol and 1 ml water. Then 400/xl of the plasma samples 
are loaded on the plate. Vacuum is applied, followed by drying the disk for 1 min. 
After being washed with 2ml water and 1 ml 30% methanol in 2% acetic acid. Next 
the plate is eluted with 0.6 ml methanol. The plate is then dried for few minutes. The 
5 methanol eluate is evaporated almost to dryness under a stream of nitrogen at 45 °C. 
The residue is reconstituted in 30 fil mobile phase and vortex-mixed for few min. 
Subsequently, the solutions are centrifuged for 10 min at 10.000 rpm. and 10 \il are 
^ injected by the autosampler into the LC-MS/MS system for quantification. 

10 PERFORMANCE OF MEASUREMENTS 

The samples will be prepared and measured in batches and a typical batch will 
consist of: 

15 One set of calibration standards, one extra lowest calibration standard and one blank. 
Samples collected from a 16 individuals and one set of control samples (C L , Cm, Ch) 
Samples collected from a 17 individuals and one set of control samples (C L , Cm, C h ) 

QUANTITATIVE DETERMINATION OF ANALYTE IN PLASMA SAMPLES 
20 The standard curve is calculated from the peak area ratios 

ANALYTE/INTERNAL STANDARD of the calibration standards and their nominal 
ANALYTE concentrations. The unknown samples for LTE 4 were calculated from a 
quadratic regression equation where a weighted curve, 1/X 2 , is used. The measured 
peak area of the samples was converted into pictogram of ANALYTE per milliliter 
25 (pg/ml) of plasma according to the calculated equation for the standard curve. 

The calculation of the regression for the standard curve and the calculations of 
the concentration of the unknown samples and the control samples are performed with 
MassLynx Software. 



30 
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ACCEPTANCE CRITERIA 
Calibration standards 

The coefficient of determination (R 2 ) for the calibration curve must exceed 

0.98. 

5 The calibration curve included the concentration range from 50pg/ml - 

1500pg/ml. 

Concentration of the calibration standards must be within ±25% of their nominal 
value when recalculated from the regression equation. Calibration standards that fail 
these criteria (at most 3 in each run) are rejected and the calibration performed again 
10 with the remaining standards. If the standard curve is not accepted., the samples must 
be reanalyzed. 

Control samples 

At least two thirds of the analysed quality controls must be within ±25% of 
their nominal value when calculated from regression equation. If more than a third of 
15 the controls fail, the samples must be reanalyzed. 

RESULTS 

Table 1 1 (below) shows that the female MI "at risk" haplotype is more 
significantly associated with female MI patients who have high LTE4 levels (top 50th 
20 percentile), than with female MI patients who have low levels of LTE4 (bottom 50th 
percentile). 

In addition, haplotype analysis, comparing female MI patients with high levels 
of LTE4 with female patients with low levels, showed that those with high levels had 
increased prevalence of the "at risk" haplotype by 1.6 fold (see Table 12). The results 
25 show clearly that the "at risk" haplotypes are enriched in the MI patient group that 
has high levels of LTE4. The carrier frequency of the "at risk" haplotypes are 12% 
and 20%, respectively, in the whole female MI group, but go up to 1 5% and 24%, 
respectively, in the female MI group that has high levels of LTE4. Correspondingly, 
the carrier frequency of the "at risk" haplotypes decrease to 8% and 18%, 
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respectively, in the group of female MI that has low levels of LTE4 (Note carrier 
frequencies are twice the disease allele frequency times 1 minus the disease allele 
frequency plus the square of the disease allele frequency). 

Note that LTE4 may simply reflect the leukotriene synthesis rate of the 
5 leukotriene synthetic pathway upstream of the key leukotriene metabolite involved in 
MI risk. For example, leukotriene B4 is probably more likely than leukotriene E4 to 
be involved in the inflammatory aspects of MI plaques but since B4 has a short half 
life, it is difficult to measure reliably in serum samples, while E4 has long term 
stability. 

10 



15 



Table 11 Association of the at risk haplotypes for female Ml, with female MI who also have high 
levels of LTE4 (>50pg/ml (roughly the upper 50th percentile). Less significant association between the 
at risk haplotype for female MI, with female MI who also have low levels of LTE4 (<50pg/ml). 



20 



25 



High LTE4 

zor 



Low LTE4 



30 r 



8 



UJ 

x - X 

315 



CD O 

Q t Q 



8 



3.72E-06 
2.30E-05 



4J35E-02 
Z88&52 



22 1 
~220 



185 
"182 



0.075 

a 122 



_ao4 

0.087 



809 
809 



809 
809 



0.014 
0.046 



0. 015 
0.048 



5^51 
2.89 



2.67 



1.89 



< 



0.115 
0.154 



0.565 
0.608 



0.048 
" 0.08 



0.511 

CL622 



:3 
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P-val: p-value for the association. N_aff: Number of patients used in the analysis. Aff. frq: haplotype frequency in patients. 
N_ctrl: number of controls used in the analysis. Ctrl. frq: Haplotype frequency in controls. Rel_risk: Relative risk of the 
haplotype. PAR: population attributable risk. Info: information content. 
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Table 12 Association between haplotypes that are most significantly associated with female MI, and 
serum LTE4 levels. Here, the group of affected individuals are defined as female MI patients with high serum 
LTE4 (higher than 50 pg/ml) and the control group is defined as female MI patients with low serum LTE4 
5 (below 50 pg/ml) 



10 
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P-val: p-value for the association. N_aff: Number of patients used in the analysis.Aff. frq: haplotype frequency in patients. 
20 N_ctrl: number of controls used in the analysis.Ctrl.frq: Haplotype frequency in controls. Rel_risk: Relative risk of the 
haplotype. PAR: population attributable risk. Info: information content 

25 

EXAMPLE 4 ELEVATED LTE4 CORRELATED WITH ELEVATED C- 
REACTIVE PROTEIN (CRP) 

30 The relationship between the increased production of leukotrienes and the 

inflammatory marker CRP, a well established risk factor for MI, was then explored. 
As shown in FIG. 9, a significant positive correlation was found between serum 
LTE4 levels and serum CRP levels. 

35 

EXAMPLE 5: ASSESSMENT OF LEVEL OF CRP IN PATIENTS WITH AT-RISK 
HAPLOTYPE 

The level of CRP in female patients with female MI at-risk haplotypes was 
assessed, in order to demonstrate the presence of a raised level of inflammatory 
40 marker in the presence of the female MI at-risk haplotype. Results are shown in 
Table 13. The average CRP was elevated in those patients with the at-risk haplotype 
versus those without it. 
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All female 
patients 

affecteds: 



With haplotype. 
Not with haplotype. 



Table 13 



no 
155 
218 



Mean CRP 
4.91 
4.35 



SE CRP 
8.7 
6.13 



EXAMPLE 6: ELEVATED SERUM LTE4 LEVELS IN MI PATIENTS VERSUS 
CONTROLS 

The end products of the leukotriene pathway are potent inflammatory lipid 
mediators that can potentially contribute to development of atherosclerosis and 

10 destabilization of atherosclerotic plaques through lipid oxidation and/or 

proinflammatory effects. Examples one through five show that: 1) MI correlates 
with genetic variation at FLAP; 2) MI correlates with high expression promoter 
polymorphism at 5-LO; 3) C-reactive protein levels correlate with serum leukotriene 
E4; and 4) Patients with Mi-risk FLAP haplotypes have higher levels of serum 

15 leukotriene E4 and CRP. Based on these data, it was hypothesized that serum 
leukotriene E4 levels correlate with MI risk. 

To test this hypothesis, LTE4, a downstream leukotriene metabolite, was 
measured in 488 female MI patient and 164 control serum samples. The LTE4 levels 
for the patients was higher than that for the controls using a one-sided Wilcoxon rank- 

20 sum test. The p-value of the difference was 0.0092 thus confirming our hypothesis. 
Therefore, elevated leukotriene E4 represents a risk factor for MI. Serum or plasma 
LTE4 levels may be used to profile the MI risk for individuals to aid in deciding 
which treatment and lifestyle management plan is best for primary or secondary MI 
prevention. In the same way other leukotriene metabolites may be used to risk profile 

25 for ML 
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SUMMARY 

In summary, it has been found that: MI correlates with genetic variation at 

FLAP; MI correlates with high expression promoter polymorphism at 5-LO; patients 

5 with female MI at-risk FLAP haplotypds have higher levels of serum LTE4; LTE4 

levels correlate with CRP levels in serum; and patients with MI at-risk FLAP 

haplotypes have elevated CRP. 

Taken together, these results show that increased leukotriene synthesis is a 
risk factor for MI, especially but not only in females, and that this risk is driven in 
10 part by variants in FLAP and 5-LO genes and are captured in part by measurement of 
levels of serum LTE4 and CRP. 



MARKERS UTILIZED HEREIN 

15 

Table 14: Position (Mb) of microsatellite markers sequence assembly (SA5), 
primers and size of the markers. 



mb 


Marker 


Forward 


Reverse 


size 


25.0920 
42 


DG13S2101 


ACGGTGATGACGCCTACATT 
(SEQ ID NO: 4) 


TC AC ATG G AC C AATT AC CT AG A 
A(SEQ ID NO: 5) 


188 


25.0920 
42 


DG13S48 


CAAATTTCAGATGTGCCAACC 
(SEQ ID NO: 6) 


ACGGTGATGACGCCTACATT(S 
EQ ID NO: 7) 


214 


25.3965 
04 


D13S1304 


ACCAGCCTTTGCTTAGGA(SEQ ID 
NO: 8) 


ACATTCTAGTGCTACAGGGTAC 
TC(SEQ ID NO: 9) 


133 


25.3965 
35 


DG13S2105 


TGTTCTG C AC ACG AAC ATTCT(S E 
Q ID NO: 10) 


TCCTGAGTCCTCTCCACCTG(S 
EQ ID NO: 11) 


104 


25.4455 
11 


DG13S2106 


TGGGAATTAATGAAGAACAACAA 
A(SEQ ID NO: 12) 


CATGTTTCGAAGAACTCAAGAG 
G(SEQ ID NO: 13) 


428 


25.5449 
20 


D13S1254 


AAATTACTTCATCTTGACGATAAC 
A(SEQ ID NO: 14) 


CT ATTG G G G ACTG C AG AG AG 
(SEQ ID NO: 15) 


218 


25.5449 
25 


DG13S2107 


G G G ACTG C AG AG AG C AG AAG 
(SEQ ID NO: 16) 


CAAGAAGGGAAATTCCTACGC 
(SEQ ID NO: 17) 


95 


25.5659 
56 


DG13S55 


AGCCAGTGTCCACAAGGAAG 
(SEQ ID NO: 18) 


GAGGGTGAGACACATCTCTGG 
(SEQ ID NO: 19) 


283 


25.6057 
93 


DG13S54 


AATCGTGCCTCAGTTCCATC 
(SEQ ID NO: 20) 


CCACCAGGAACAACACACAC 
(SEQ ID NO: 21) 


156 


25.6196 
93 


D13S625 


TTGCTCTCCAGCCTGGGC (SEQ 
ID NO: 22) 


TTCCTCTG G CTG C CTG CG 
(SEQ ID NO: 23) 


185 


25.6874 
22 


DG13S1479 


TTTGATTCCGTGGTCCATTA (SEQ 
ID NO: 24) 


T I A1 1 IGGTCGGTGCACCI 1 1 
(SEQ ID NO.25) 


339 


25.7493 
44 


DG13S1440 


GGTAGGTTGAAATGGGCTAACA 
(SEQ ID NO: 26) 


TCATGACAAGGTGTTGGATTT 
(SEQ ID NO: 27) 


153 
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25.9012 
12 


DG13S1890 


CCTCCTCTGCCATGAAGCTA 
(SEQ ID NO: 28) 


CTATTTGGTCTGCGGGTTGT 
(SEQ ID NO: 29) 


418 


25.9280 
81 


DG13S1879 


TTTGAGCCCAGATCTAAGCAA 
(SEQ ID NO: 30) 


AAATGTTAATGTCACCGACAAA 
(SEQ ID NO: 31) 


443 


25.9326 
09 


DG13S1540 


TACTGGGTTATCGCCTGACC 
(SEQ ID NO: 32) 


CCAATGGACCTCTTGGACAT 
(SEQ ID NO: 33) 


152 


25.9467 
43 


DG13S1889 


TTTGAATGTTCATATATTTGTGGT 
G (SEQ ID NO: 34) 


CCCTCGTAATGAAACCTATTTG 
A (SEQ ID NO: 35) 


222 


25.9486 
79 


DG13S59 


TTTCGGCACAGTCCTCAATA 
(SEQ ID NO: 36) 


CAGGGTGTGGTGACAT (SEQ 
ID NO: 37) 


228 


25.9523 
47 


DG13S1894 


TGTTTCTTTCTTTCTCTCTCTCTTT 
C (SEQ ID NO: 38) 


AAATGAGTTCAATGAGTTGTGG 
TT (SEQ ID NO: 39) 


209 


25.9883 
60 


DG13S1545 


CAGAGAGGAACAGGCAGAGG 
(SEQ ID NO: 40) 


AGTGGCTGGGAAGCCTTATT 
(SEQ ID NO:41) 


394 


26.0718 
66 


DG13S1524 


AGGTGAGAGAACAAACCTGTCTT 
(SEQ ID NO: 42) 


GCCTTCCTTCTAAGGCCAAC 
(SEQ ID NO: 43) 


115 


26.1834 
92 


DG13S1491 


TGTTATACATTTCAATTTCACCTC 
A (SEQ ID NO: 44) 


GTACTCCAGCCGGGCAAC 
(SEQ ID NO: 45) 


286 


26.2362 
89 


DG13S62 


TTGTTCAGTGCTCTATAGTTACAA 
AGT (SEQ ID NO: 46) 


GGTCACAAAGCTATGCGATTA 
(SEQ ID NO: 47) 


158 


26.2734 
63 


D13S1244 


TCAACAAGTGGATTAAGAAACTG 
TG (SEQ ID NO: 48) 


CTGTTTATGGCTGAGAAGTATG 
C (SEQ ID NO:49) 


86 


26.2869 
35 


DG13S64 


TAGCAGGGTGCAGTCTA (SEQ ID 
NO:50) 


ACCATACCACCACCACCATC 
(SEQ ID NO: 51) 


247 


26.3145 
01 


D13S243 


ACTGTACTTCTGCCTGGGC (SEQ 
ID NO: 52) 


I I I I G I AATGCC I CAACCA I G 
(SEQ ID NO: 53) 


147 


26.3271 
84 


DG13S1529 


CTGTAGACTTTATCCCTGACTTAC 
TG (SEQ ID NO: 54) 


CAATGAATGATGAAGATTCCAC 
TC (SEQ ID NO: 55) 


132 


26.3387 
67 


DG13S1908 


TGACACCATGTCTTACTGTTTGC 
(SEQ ID NO: 56) 


GAGGATACAATGAGAACCAAAT 
CTC (SEQ ID NO: 57) 


224 


26.3880 
34 


DG13S1546 


CCACAGAATGCTCCAAAGGT 
(SEQ ID NO: 58) 


GAGTTCAAGTGATG G ATGACG 
A (SEQ ID NO.59) 


357 


26.4358 
11 


i 

DG13S1444 


CAGATAGATGAATAGGTGGATGG 
A (SEQ ID NO: 60) 


CACTGTTCCAAGTGCTTTGC 
(SEQ ID NO: 61) 


193 


26.4866 
57 


DG13S1458 


GCAGGGCAAACTGCCTTAT (SEQ 
ID NO:62) 


TTTGGTGAAATGTCTGTTTATG 
G (SEQ ID NO: 63) 


402 


26.5045 
45 


D13S252 


CTCAACCTGGCTTCTACT (SEQ 
ID NO: 64) 


TACTCCTTAATAAACTCCCC 
(SEQ ID NO: 65) 


338 


26.5082 
31 


DG13S66 


TATGCGTTGTGTGTGTG (SEQ ID 
NO:66) 


GGGCCTTAGATTCTTGTAGTG 
G (SEQ ID NO: 67) 


217 


27.1151 
20 


DG13S1554 


CTCGCATCTCGCTTCTCACT 
(SEQ ID NO: 68) 


CTCAAGGGTCCAGTGGTTTG 
(SEQ ID NO: 69) 


420 


27.1406 
75 


DG13S1907 


TGTCCAGACTGCCTCCTACA 
(SEQ ID NO:70) 


TGCAACACCTGGTTCACAAT 
(SEQ ID NO: 71) 


131 


27.1458 
42 


D13S802 


CACAGTGAGACTCTATCTCAAAA 
A (SEQ ID NO: 72) 


TCAGACTGGCTTAGACTGTGG 
(SEQ ID NO: 73) 


150 


27.2406 
16 


DG13S1892 


AAATTCCAAAGGCCAGGTG (SEQ 
ID NO: 74) 


CCATACAGTTTCCTAGGTTCTG 
G (SEQ ID NO: 75) 


373 


27.2534 
52 


DG13S1849 


CACCTGGCCAAATGTTTGTT 
(SEQ ID NO: 76) 


TGCTTGAATCCAGAGACTGC 
(SEQ ID NO: 77) 


190 


27.2738 
60 


DG13S68 


TTTGCGAGTCCTTGTGGAGT 
(SEQ ID NO: 78) 


ACAGTCCGCTCCCTCCTAAT 
(SEQ ID NO: 79) 


238 


27.2804 
61 


DG13S69 


ATGCTTGGCCCTCAGTTT (SEQ 
ID NO: 80) 


TTGGCAACCCAAGCTAATATG 
(SEQ ID NO:81) 


296 
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27.4837 
99 


D13S1250 


CTCCACAGTGACAGTGAGG (SEQ 
D NO:82) 


GAGAGGTTCCCAATCCC (SEQ 
D NO: 83) 


160 


27.6104 
06 


D13S1448 


CATCAACCTCCCCACCAC (SEQ 
ID NO: 84) 


TATTTTTTCAGTCCCACAGTTA 
GC (SEQ ID NO:85) 


227 


27.6158 
14 


DG13S574 


CAGCTCCTGGCCATATTTCT 
(SEQ ID NO: 86) 


GAGCCATTTCTCTGGGTCTG 
(SEQ ID HO:S7) 


153 


27.6412 
11 


DG13S73 


GGTCCGTGTCAACCCTTAGA 
(SEQ ID NO: 88) 


CAGGTTGATGGGAGGGAAA 
(SEQ ID NO: 89) 


198 


27.6615 
07 


DG13S1532 


CGGGAAATGACAGTGAGACC 
(SEQ ID NO: 90) 


TGCCTAGATTCTCCCGTAAG 
(SEQ ID NO: 91) 


163 


27.7053 
47 


D13S1242 


GTGCCCAGCCAGATTC (SEQ ID 
NO: 92) 


GCCCCCAGTCAGGTTT (SEQ ID 
NO: 93) 


198 


27.8838 
72 


DG13S576 


I I I CTCTCTCCACGGAATGAA 
(SEQ ID NO:94) 


AAC C C ATTCTC AC AG G GTGTA 
(SEQ ID NO: 95) 


199 


27.8973 
65 


DG13S1917 


AGGAGTGTGGCAGCTTTGAG 
(SEQ ID NO: 96) 


TGGATTCCCGTGAGTACCAG 
(SEQ ID NO: 97) 


165 


27.9321 
54 


D13S217 


ATG CTGG G ATCACAGGC (SEQ ID 
NO: 98) 


AAC CTG GTG G ACTTTTG CT 
(SEQ ID NO: 99) 


170 


28.0806 
32 


DG13S581 


AGCATTTCCAATGGTGCTTT 
(SEQ ID NO: 100) 


CATGTTGATATGCCTGAAGGA 
(SEQ ID NO:101) 


367 


28.1653 
48 


DG13S1471 


CACTGTCTGCTGCCACTCAT 
(SEQ ID NO:102) 


AGAGATTATGTGATGTACCCTC 
TCTAT(SEQ ID NO:103) 


267 


28.3032 
52 


DG13S583 


CAAGCCTGGGACACAGAAAT 
(SEQ ID NO: 104) 


TTTGCAGACACCACAACACA 
(SEQ ID NO: 105) 


264 


28.3032 
56 


D13S120 


ATGACCTAGAAATGATACTGGC 
(SEQ ID NO: 106) 


CAGACACCACAACACACATT 
(SEQ ID NO: 107) 


175 


28.3855 
66 


D13S1486 


I GG f I I AAAAACCTCATGCC 
(SEQ ID NO: 108) 


ATCCCAAACTCTGTACTTATGT 
AGG (SEQ ID NO: 109) 


151 


28.4155 
30 


DG13S1024 


TTTGCACATACACATAAGCGAAC 
(SEQ ID NO: 110) 


CACAAATCCCGTGCACTAAA 
(SEQ ID NO: 111) 


139 


28.4155 
30 


DG13S1510 


ATTCCTGGGCTCATGGTACA 
(SEQ ID NO: 112) 


TGCCGTCATCTGCTTTAGAA 
(SEQ ID NO: 113) 


390 


28.4303 
08 


DG13S1495 


CCTTGGCTGTTGTGACTGGT 
(SEQ ID NO:114) 


C ACTC AG G TG G GAG G ATC AC 
(SEQ ID NO: 115) 


285 


28.5175 
41 


DG13S1482 


GCTGTTTCCTTGGCTTCTTCT 
(SEQ ID NO: 116) 


CCCATACTTGAGATGACCATGA 
(SEQ ID NO: 117) 


291 


28.5510 
60 


DG13S1845 


CACTTTGCCAGTAGCCTTGA 
(SEQ ID NO: 11 8) 


TTGGGAAAGTTAACCCAGAGA 
(SEQ ID NO: 119) 


284 


28.6349 
03 


DG13S1030 


TTTGGGAAGAGCCATGAGAC 
(SEQ ID NO: 120) 


CTCTGGGCATTGGAGGATTA 
(SEQ ID NO: 121) 


354 


28.6349 
03 


DG13S1467 


TTTGGGAAGAGCCATGAGAC 
(SEQ ID NO: 122) 


AATG CCC ATGTG C ACTGT AG 
(SEQ ID NO: 123) 


231 


28.6866 
07 


DG13S584 


GGGAGACAAGTCAGGTGAGG 
(SEQ ID NO: 124) 


CTGAGTATGGAGTCTTCATCAT 
TATC (SEQ ID NO: 125) 


151 


28.7940 
32 


DG13S1519 


TCGTCTCGAAGAAAGAAAGAAGA 
(SEQ ID NO:126) 


C AC C ATG G GTTAATTG C AC A 
(SEQ ID NO: 127) 


286 


28.8761 
56 


DG13S77 


TGACGTGGGTTCAGGTTGTA 
(SEQ ID NO: 128) 


AGTGCATTGGTGCCTTCTCT 
(SEQ ID NO: 129) 


220 


28.9707 
23 


DG13S586 


GGACTGCCAATTCTACAGCA 
(SEQ ID NO: 130) 


I I i CCATGGGAAATTI GG I C 
(SEQ ID NO: 131) 


151 


28.9756 
41 


DG13S79 


TGCTACTAGATTTGACCAACCA 
(SEQ ID NO: 132) 


GACTTGTAAAGGATTTAGTGAT 
TTCG (SEQ ID NO: 133) 


128 


29.0593 
94 


DG13S80 


GTGGAAGGCCTCTCTTG 
(SEQ ID NO: 134) 


TGCTTCTTGAGGGAAAGCAT 
(SEQ ID NO: 135) 


233 
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29.1261 
52 


DG13S82 


CACGTGGTTCACCTCTCTAGG 
(SEQ ID NO: 136) 


TTGGCCACTTATTTGTG 
(SEQ ID NO: 137) 


302 


29.1546 
91 


D13S1299 


CGATGAGTGACAGGGCT (SEQ ID 
NO: 138) 


CCTCGTGGGTGGAATAA 
(SEQ ID NO: 139) 


225 


29.1547 
37 


DG13S85 


TTGGCCATTAGCAATTAGCA 
(SEQ ID NO: 140) 


CGTGGGTGGAATAAATCAGG 
(SEQ ID NO: 141) 


153 


29.1584 
62 


D13S629 


GTTG AG G C AAGAG AATC ACT 
(SEQ ID NO: 142) 


GCACATTTACACCAGGGTG 
(SEQ ID NO. 143) 


145 


29.2240 
60 


DG13S1934 


CCTTCAGAGGATTTCCCTTTC 
(SEQ ID NO: 144) 


CTGGTTTGACTCCAGCTTCA 
(SEQ ID NO: 145) 


431 


29.2454 
62 


DG13S1098 


TGTTCAAACCTAAGGTGCTTCA 
(SEQ ID NO: 146) 


GAAACAACAACAACAACAACAA 
CA (SEQ ID NO: 147) 


416 


29.2598 
40 


DG13S1104 


CCTGGCACGGAATAGACACT 
(SEQ ID NO: 148) 


GGCCTCCTTTGCTCTGAAG 
(SEQ ID NO: 149) 


378 


29.2944 
36 


DG13S1097 


CATCCCTGTGGCTGATTAAGA 
(SEQ ID NO: 150) 


AACAGTTCCAGCCCGTTCTA 
(SEQ ID NO: 151) 


162 


29.3097 
00 


DG13S1110 


TTTCAAAGGAATATCCAAGTGC 
(SEQ ID NO: 152) 


TGGCGTACCATATAAACAGTTC 
TC (SEQ ID NO: 153) 


265 


29.3099 
09 


DG13S86 


TTTCAAAGGAATATCCAAGTGC 
(SEQ ID NO: 154) 


AAACGTGACACTTCCACACA 
(SEQ ID NO: 155) 


177 


29.3599 
61 


DG13S87 


TTCAATGAAGGTGCCGAAGT 
(SEQ ID NO: 156) 


TGTCTATCCCAAAGCAA (SEQ 
ID NO: 157) 


218 


29.5224 
43 


DG13S1111 


G CAAG ACTCTGTTG AAG AAG AAG 
A (SEQ ID NO: 158) 


TCCCTCTGTTTGAGTTTCTCG 
(SEQ ID NO: 159) 


110 


29.5746 
65 


DG13S1101 


AGGCACAGTCGCTCATGTC (SEQ 
ID NO: 160) 1 


AAACTTTAGCTAATGGTGGTCA 
AA (SEQ ID NO. 161) 


333 


29.6227 
55 


DG13S1106 


TGTGATTCCAGGGAGCTATCA 
(SEQ ID NO. 162) i 


TAGGTGTGTGGAGGACAGCA 
(SEQ ID NO. 163) 


416 


29.6589 
10 


DG13S172 


CCAGTTTCAGTTAGCCAAGTCTG 
(SEQ ID NO: 164) 


GAGAGGGAATGAATGCAGGA 
(SEQ ID NO: 165) 


267 


29.6657 
09 


D13S1246 


GAGCATGTGTGACTTTCATATTC 
AG(SEQ ID NO: 166) 


AGTGGCTATTCATTGCTACAGG 
(SEQ ID NO: 167) 


177 


29.6725 
61 


DG13S1103 


TTGCTGGATGCTGGTTTCTA(SEQ 
ID NO: 168) 


AAAGAGAGAGAGAAAGAGAAA 
GAAAGA(SEQ ID NO: 169) 


264 


29.8259 
75 


D13S289 


CTGGTTGAGCGGCATT(SEQ ID 
NO: 170) 


TGCAGCCTGGATGACA(SEQ 
ID NO: 171) 


260 


29.8266 
31 


DG13S166 


CCTATGGAAGCATAGGGAAGAA( 
SEQ ID NO: 172) 


CCCACTTCTGAGTCTCCTGAT( 
SEQ ID NO: 173) 


395 


29.9066 
89 


DG13S164 


GGGATGCAGAAAGGATGTGT(SE 
Q ID NO: 174) 


AAGAATGCTGGCCAACGTAA(S 
EQ ID NO: 177) 


218 


29.9067 
00 


D13S1238 


CTCTCAGCAGGCATCCA(SEQ ID 
NO: 178) 


GCC AAC GTAATTG AC AC C A(S E 
Q ID NO:179) 


129 


30.0313 
78 


D13S290 


CCTTAGGCCCCATAATCT(SEQ ID 
NO: 180) 


CAAATTCCTCAATTGCAAAAT(S 
EQ ID NO:181) 


176 


30.0863 
03 


D13S1229 


GGTCATTCAGGGAGCCATTC(SE 
Q ID NO: 182) 


CCATTATATTTCACCAAGAGGC 
TGC(SEQ ID NO: 183) 


119 


30.1928 
47 


DG13S1460 


TGCCTGGTCATCTACCCATT(SEQ 
ID NO: 184) 


TCTACTGCAGCGCTGATCTT(S 
EQ ID NO: 185) 


264 


30.2176 
70 


DG13S1933 


CATTTATGAATGGAGGTGAAGC(S 
EQ ID NO: 186) 


ATGGGAGCTCAAAGGGAAAT(S 
EQ ID NO: 187) 


186 


30.3032 
13 


DG13S1448 


CAGCAGGAAGATGGACAGGT(SE 
Q ID NO: 188) 


CACACTGCATCACACATACCC( 
SEQ ID NO: 189) 


136 


30.3178 
71 


D13S1287 


TATGCCAGTATGCCTGCT(SEQ ID 
NO: 190) 


GTCACATCAGTCCATTTGC(SE 
Q ID NO: 191) 


232 
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30.3421 
02 


DG13S1061 


CCAAAGCAAGTAACCTCCTCA(SE 
Q ID NO: 192) 


AAACAATCACTGCCCTCTGG(S 
EQ ID NO. 193) 


227 


30.5718 
37 


DG13S1904 


TGATGAAATTGCCTAGTGATGC(S 
EQ ID NO: 194) 


GGATCCAATCGTACGCTACC(S 
EQ ID NO. 195) 


136 


30.6434 
38 


DG13S882 


CGAATGGGTGACTAACAGCA(SE 
Q ID NO: 196) 


CTGGAGTGCAGGGACATGA(SE 
Q ID NO: 197) 


378 


30.6659 
37 


DG13S295 


AAAGAAATATTCCAAGAAGAAAG 
AAA(SEQ ID NO: 198 ) 


TTGCACAACTTTGTGTAGAGCA 
T(SEQ ID NO: 199) 


279 


30.6744 
68 


D13S1226 


GGGTATGTCTTTATTCTCGG C AG 
TA(SEQ ID NO: 200) 


GTGCATTCACAGACCAGTCATT 
(SEQ ID NO: 201) 


219 


30.6909 
59 


DG13S293 


GGGCTTGAAGGCACTAAATGT(S 
EQ ID NO: 202) 


CCAAGCAGTAATTCCTTCCTCA 
(SEQ ID NO:203) 


313 


30.7124 
68 


DG13S1490 


ACCTAAACACCACGGACTGG(SE 
Q ID NO: 204) 


CAGGTATCGACATTCTTCCAAA 
(SEQ ID NO: 205) 


418 


30.8244 
83 


DG13S93 


TGGGAAGCCAGTAAAGTAGGAA( 
SEQ ID NO: 206) 


AAAGAGACTCCACACATCCATT 
T(SEQ ID NO: 207) 


190 


30.8248 
59 


DG13S94 


AGGGCTATTCCTCAAGGTGTT(SE 
Q ID NO: 208) 


TGCTAACACTACCCTCGCAAT( 
SEQ ID NO: 209) 


332 


30.9284 
29 


DG13S1534 


GGGCAGGAATCTCTGAAGTG 
(SEQ ID NO: 210) 


CTCCACTGAGAAGCCAAGGA(S 
EQ ID NO. 211) 


382 


30.9403 
69 


DG13S95 


AGGCCAAGCTGGTCCATAG(SEQ 
ID NO: 212) 


TCTCTCAAAGCCTCGCTCTC(S 
EQ ID NO: 213) 


126 


30.9702 
38 


DG13S96 


CCTTTGAGGCTGGATCTGTT(SEQ 
ID NO: 214) 


TTTCCTTATCATTCATTCCCTCA 
(SEQ ID NO: 215) 


218 


31.0388 
74 


D13S260 


AGATATTGTCTCCGTTCCATGA(S 
EQ ID NO: 216) 


CCCAGATATAAGGACCTGGCT 
A(SEQ ID NO: 217) 


163 


31.0922 
94 


DG13S17 


TTTAAGCCCTGTGGAATGTATTT( 
SEQ ID NO: 218) 


GACATTGCAGGTCAAGTAGGG( 
SEQ ID NO: 219) 


157 


31.2078 
44 


DG13S306 


TGCATAAGGCTGGAGACAGA(SE 
Q ID NO: 220) 


CACAGCAGATGGGAGCAAA(SE 
Q ID NO:221) 


158 


31.2605 
21 


DG13S18 


GTGCATGTGCATACCAGACC(SE 
Q ID NO: 222) 


GGCAAGATGACCTCTGGAAA(S 
EQ ID NO: 223) 


319 


31.2997 
20 


DG13S1905 


GTCCACTGCAGCACACAGAG(SE 
Q ID NO: 224 ) 


GCACTGGTAGATACATGCTAAC 
G(SEQ ID NO: 225) 


383 


31.3532 
30 


DG13S307 


GGGTATCTTGGCCAGGTGT(SEQ 
ID NO: 226) 


TG GCTAAG C ACAATCCCTTT(S 
EQ ID NO: 227) 


403 


31.3551 
35 


DG13S1062 


TTTGTGTTCCAGGTGAGAATTG(S 
EQ ID NO: 228) 


GAACCATATCCCAAGGCACT(S 
EQ ID NO: 229) 


120 


31.4143 
29 


DG13S1874 


AACCCAAATCAACAAACCAGA(SE 
Q ID NO: 230) 


AATGAATTCTGGGTCACATGC( 
SEQ ID NO: 231) 


404 


31.4295 
62 


DG13S1093 


TTGTTCCCACATTCATTCTACA(S 
EQ ID NO: 232) 


TTAAACTCGTGGCAAAGACG(S 
EQ ID NO: 233) 


273 


31.6265 
02 


DG13S1059 


CACCATGCCTGGCTCTTT(SEQ ID 
NO: 234) 


AACTTCTCCAGTTGTGTGGTTG 
(SEQ ID NO: 235) 


330 


31.7237 
49 


DG13S1086 


AGCTGAGCTCATGCCACT(SEQ 
ID NO: 236) 


CAAGACCTTGTGCATTTGGA(S 
EQ ID NO: 237) 


155 


31.7460 
74 


DG13S1515 


AGCCAGACATGGTAGTGTGC(SE 
Q ID NO: 238) 


GCAATAACTCACACATCAGCAA 
(SEQ ID NO:239) 


417 


31.8557 
32 


D13S171 


CCTACCATTGACACTCTCAG(SEQ 
ID NO: 240) 


TAGGGCCATCCATTCT(SEQ ID 
NO: 241) 


231 


31.9173 
32 


DG13S1092 


ACCAAGATATGAAGGCCAAA(SE 
Q ID NO: 242) 


CCTCCAGCTAGAACAATGTGAA 
(SEQ ID NO: 243) 


176 


32.0028 
52 


DG13S1449 


TGTCCATAGCTGTAGCCCTGT(SE 
Q ID NO: 244) 


CTCAATGGGCATCTTTAGGC(S 
EQ ID NO: 245) 


279 
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32.0729 
571 


DG13S1489 I 


rGTAATTCAACGACTGGTGTCC(S / 
EQ ID NO: 246) I 


<\GCTTCTGATGGTTGCTGGT(S 
EQ ID NO: 247) 


130 


32.0839 
891 


DG13S312 I 


3AAACAAACAAACAAGCAAACC(S ' 
EQ ID NO: 248) 


FGGACGTTTCTTTCAGTGAGG( 
SEQ ID NO: 249) 


349 


32.1251 
77 1 


3G13S1511 . 


rGATAACTTACCAGCATGTGAGC( 
3EQ ID NO: 250 ) 


rCACCTCACCTAAGGATCTGC( 
SEQ ID NO: 251 ) 


314 


32.1835 
47! 


DG13S314 


3ATGCAATTGCCCAATAGAG(SE 
Q ID NO: 252 ) 


TTGGGCTTGTCTACCTAGTTCA 
(SEQ ID NO: 253 ) 


335 


32.1953 
58 


DG13S1090 


rGGGTTCCTCATACTGGAGTG(S 
EQ ID NO: 254 ) 


GCCTGAGCTCCAAGCTCTTT(S 
EQ ID NO: 255 ) 


169 


32.2510 
38 


DG13S1071 


GCTGCACGTATTTGTTGGTG(SE 
Q ID NO: 256 ) 


AAACAGCAGAAATGGGAACC(S 
EQ ID NO: 257 ) 


239 


32.3568 
95 


DG13S1068 


CCGTGGGCTATCAATTTCTG(SEQ 
ID NO: 258 ) 


AAGATGCAATCTGGTTTCCAA( 
SEQ ID NO: 259 ) 


238 


32.3730 
40 


DG13S1077 


CCCAAGACTGAGGAGGTCAA(SE 
Q ID NO: 260 ) 


GCTGACGGAGAGGAAAGAGA( 
SEQ ID NO: 261 ) 


374 


32.4227 
80 


DG13S1906 


TGACAAGGGTGTGGTTATGG 
(SEQ ID NO: 262) 


CCGCACTTTCTCTTCTGGAC 
(SEQ ID NO:263) 


425 


32.5115 
90 


DG13S316 


TGAGAAGCCTGGGCATTAAG 
(SEQ ID NO: 264) 


ACAAGCTCATCCAGGGAAAG 
(SEQ ID NO: 265 ) 


243 


32.6105 
17 


DG13S317 


TTGGAAAGGAAGAAAGGAAGG 
(SEQ ID NO: 266) 


TTGAAACCTAAATGCCACCTG 
(SEQ ID NO:267) 


215 


32.6107 
13 


D13S1493 


ACCTGTTGTATGGCAGCAGT 
(SEQ ID NO: 268) 


GGTTGACTCTTTCCCCAACT 
(SEQ ID NO: 269) 


248 


32.7898 
94 


DG13S1558 


AGAGCTGATCTGGCCGAAG (SEQ 
ID NO:270) 


GGTGGACACAGAATCCACACT 
(SEQ ID NO: 271) 


399 


32.8659 
50 


D13S267 


GGCCTGAAAGGTATCCTC (SEQ 
ID NO:272) 


TCCCACCATAAGCACAAG (SEQ 
ID NO: 273 ) 


160 


32.9614 
10 


DG13S1478 


TCAACCTAGGATTGGCATTACA 
(SEQ ID NO: 274) 


TCTAGGATTTGTGCCTTTCCA 
(SEQ ID NO: 275) 


387 


33.0099 
22 


DG13S1513 


GACGTCTTAGGATTGACTTCTGC 
(SEQ ID NO: 276) 


CCAAATACACATTCTTAAAGGG 
AAA (SEQ ID NO: 277) 


173 


33.1256 
96 


DG13S1461 


GACTGCAGATCGTGGGACTT 
(SEQ ID NO: 278) 


TTCTCCAGAGAAACCAAACCA 
(SEQ ID NO: 279) 


148 


33.1684 
68 


DG13S1551 


ATTCGTGCAGCTGTTTCTGC 
(SEQ ID NO. 280) 


GCATGACATTGTAAATGGAGG 
A (SEQ ID NO:281) 


263 


33.2549 
89 


DG13S1884 


GGTGGGAATGTGTGACTGAA 
(SEQ ID NO. 282) 


CCAG GTACAACATTCTCCTG AT 
(SEQ ID NO:283) 


123 


33.3401 
24 


D13S1293 


TGCAGGTGGGAGTCAA (SEQ ID 
NO. 284) 


AAATAACAAGAAGTGACCTTCC 
TA (SEQ ID NO: 285) 


129 


33.3469 
08 


DG13S326 


TGTTCTCCTCACCCTGCTCT 
(SEQ ID NO: 286) 


TTTCAGGCTAGGAAGATCCTTT 
(SEQ ID NO: 287) 


261 


33.3926 
29 


DG13S1518 


AAAGGATGCATTCGGTTAGAG 
(SEQ ID NO: 288) 


ACTGTCCTGTGCCTGTGCTT 
(SEQ ID NO: 289) 


375 


33.4055 
27 


DG13S23 


CCTGAATAGGTGGAATTAAGATC 
AA (SEQ ID NO: 290 ) 


TCAAGGAGCATACACACACAC 
A (SEQ ID NO: 291) 


107 


33.4315 
36 


D13S620 


GTCCACCTAATGGCTCATTC 
(SEQ ID NO: 292) 


CAAGAAGCACTCATGTTTGTG 
(SEQ ID NO: 293 ) 


185 


33.437C 
92 


DG13S1866 


AGCCTGTGATTGGCTGAGA (SEQ 
ID NO: 294 ) 


GGCT I ACAGC I GCC I CC I I I 
(SEQ ID NO: 295 ) 


410 


33.4957 

n 


IDG13S1927 


CCCACAGAGCACTTTGTTAGA 
(SEQ ID NO: 296) 


GCCTCCCTTAAGCTGTTATGC 
(SEQ ID NO: 297 ) 


401 


33.5034 
4C 


I 

IDG13S1503 


CACTCTTTACTGCCAATCACTCC 
(SEQ ID NO:298 ) 


GCCGTGTGGGTGTATGAAT 
(SEQ ID NO: 299 ) 


226 
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33.5681 
00 


DG13S332 


TTGTACCAGGAACCAAAGACAA 
(SEQ ID NO: 300) 


CACAGACAGAGGCACATTGA 
(SEQ ID NO: 301 ) 


176 


33.6758 
41 


DG13S333 


G CTCTG GTC ACTC CTG CTGT 
(SEQ ID NO: 302) 


CATGCCTGGCTGATTGTTT 
(SEQ ID NO: 303 ) 


446 


33.7713 
89 


D13S220 


C C AAC ATCG G G AACTG (SEQ ID 
NO: 304) 


TGCATTCTTTAAGTCCATGTC 
(SEQ ID NO: 305) 


191 


33.8180 
41 


DG13S1919 


CAGCAACTGACAACTCATCCA 
(SEQ ID NO: 306 ) 


CCTCAATCCTCAGCTCCAAC 
(SEQ ID NO.307) 


255 


33.8736 
14 


DG13S1439 


TCCTTCACAGCTTCAAACTCA 
(SEQ ID NO: 308 ) 


AGTGAGAAGCTTCCATACTGGT 
(SEQ ID NO: 309) 


239 


33.9060 
65 


DG13S335 


GCCAACCGTTAGACAAATGA 
(SEQ ID NO: 310) 


CTACATGTGCACCACAACACC 
(SEQ ID NO: 311) 


201 


33.9286 
53 


DG13S340 


AGTTTATTGCCGCCGAGAG (SEQ 
ID NO. 312) 


ACCCACCACATTCACAAGC 
(SEQ ID NO: 313) 


373 


34.0194 
55 


DG13S1496 


CGATTGCCATGTCTCTTTGA 
(SEQ ID NO: 314 ) 


GAGATCTGGCCTGGATTTGT 
(SEQ ID NO: 315 ) 


155 


34.0340 
89 


DG13S342 


TG AG G CC AG CCTT ACCTCTAT 
(SEQ ID NO: 316) 


CCAGACATGGTGGCTTGT 
(SEQ ID NO: 317) 


366 


34.0617 
77 


DG13S344 


GAAGGAAGGAAGGGAAGGAA 
(SEQ ID NOv 318) 


AAGGATGAGAAGAGTCCATGC 
(SEQ ID NO: 319 ) 


292 


34.0672 
39 


DG13S345 


AAATACCCTTTGAACAGACACAC 
(SEQ ID NO: 320) 


TAGCTGAGCATGGTGGTACG 
(SEQ ID NO: 321 ) 


201 


34.0778 
74 


DG13S346 


AAAGACAAGACAGCAATCCAAA 
(SEQ ID NO: 322) 


GCAGAACCCAGGCTACAGAT 
(SEQ ID NO. 323 ) 


152 


34.0841 
38 


DG13S347 


TCATTGTCAGCACAGAATGAACT( 
SEQ ID NO: 324) 


GGAGGGAGGGAAGAAAGAGA 
(SEQ ID NO: 325 ) 


338 


34.0843 
26 


D13S624 


GCAACACAGTGAAAGCCCA(SEQ 
ID NO: 326) 


AC AG GAG C ATG CC ACC ATG (S E 
Q ID NO: 327) 


191 


34.1560 
75 


DG13S339 


GGGAAGAGGAGATTGACTTGTT( 
SEQ ID NO: 328) 


GGAACACCATCATTCCAACC(S 
EQ ID NO: 329) 


232 


34.1924 
78 


DG13S1926 


TACAAGCTCCACCGTCCTTC(SEQ 
ID NO: 330) 


TGAGTTGCTGCCTCTTCAAA(S 
EQ ID NO: 331) 


261 


34.2202 
27 


DG13S1469 


TGCTAATGGGCCAAGGAATA(SE 
Q ID NO: 332) 


GCTAAATGTCCTCATGAATAGC 
C(SEQ ID NO: 333 ) 


382 


34.3014 
48 


DG13S351 


TGTCCTGCAGACAGATGGTC(SE 
Q ID NO: 334) 


C CTC CG G AGTAG CTG G ATTA(S 
EQ ID NO: 335 ) 


294 


34.3878 
83 


DG13S26 


GAGACTGGCCCTCATTCTTG(SE 
Q ID NO: 336) 


AAGAAGCCAGAGACAAAGAAA 
TACA(SEQ ID NO: 337 ) 


330 


34.5354 
41 


DG13S30 


CATCTATCTTTGGATTCAGTGGT 
G(SEQ ID NO: 338) 


TGCTCCCAACATCTTACCAG(S 
EQ ID NO: 339 ) 


388 


34.5655 
94 


DG13S1435 


TGTCCTCTGGTCATTTCTATGGT( 
SEQ ID NO: 340) 


CATGAATGAGAAGTGATGAATG 
G (SEQ ID NO: 341 ) 


235 


34.6598 
58 


DG13S1446 


AACACGGGAAATTCCAACAG(SE 
Q ID NO: 342) 


TGAAGAACTGAAATTGCCAGTA 
A(ob:Q ID NO: o4o ) 


of y 


34.7122 
60 


DG13S356 


C AG AC ACTGTAAACTG GCTTCG ( 
SEQ ID NO: 344) 


G CC AC ATTG CTATC AG CGTA(S 
EQ ID NO: 345) 


212 


34.7387 
56 


DG13S357 


TGTCATAGGCTTGCGGTATTT(SE 
Q ID NO: 346) 


ITGG I AGGGTCC I 1 I CC I T 1 (Sb 

Q ID NO: 347) 


202 


34.7705 
71 


DG13S1032 


G CCTG CTC ACTGTTGTTTG A(S E Q 
ID NO: 348) 


CGGTTATCAGAGACTGGTGGT( 
SEQ ID NO: 349 ) 


211 


34.7996 
79 


DG13S1557 


G G CTTATTTC ATGT ACG G CTA(S E 
Q ID NO: 350 ) 


GGTTAAACTCTACTTAGTCCTG 
ATGC(SEQ ID NO: 351) 


158 


34.8829 
34 


DG13S1925 


GAACTCTGCAGGCACCTCTT(SE 
Q ID NO: 352 ) 


CCTGAAGCGCTTGTACTGAA(S 
EQ ID NO: 353 ) 


456 
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34.9326 
90 


DG13S1484 


TGTTGCGTACTCAGCCCATA 
(SEQ ID NO:354) 


G AC AGGTGTC AAACG G GTCT(S 
EQ ID NO: 355 ) 


246 


34.9425 
47 


DG13S360 


TTGGCTTCTCGCTCTTTCTT(SEQ 
ID NO: 356) 


AGCCATCAGTCACATGCAAA 
(SEQ ID NO: 357 ) 


350 


34.9989 
79 


DG13S1522 


AGATCTCCAGGGCAGAGGAC(SE 
Q ID NO: 358) 


CCTTCCTCCCTCCTTCTCTC(SE 
Q ID NO: 359 ) 


355 


35.0749 
62 


DG13S1517 


CGTCATTGATCCCAATCATCT(SE 
Q ID NO: 360 ) 


GGCTGATAGCCTCCCTTGTA 
(SEQ ID NO:361) 


235 


35.0749 
62 


DG13S1521 


GAGAGAGAGCAGCTTGCATGT(S 
EQ ID NO:362) 


GGCTGATAGCCTCCCTTGTA(S 
EQ ID NO.363) 


172 


35.1268 
82 


DG13S364 


ACCTTTCAAGCTTCCGGTTT(SEQ 
ID NO: 364) 


TTCCATCCGTCCATCTATCC(SE 
Q ID NO: 365) 


172 


35.3286 
63 


DG13S1036 


TTAAAGTCACTTGTCTGTGGTCA( 
SEQ ID NO: 366) 


TTTGTAG G AATC AAGTCAAATA 
ATGTA(SEQ ID NO: 367) 


216 


35.3353 
64 


DG13S367 


CAAACATCACACTGGGCAAA(SE 
Q ID NO: 368) 


TGCTTTGGAATCTTTCTTGCT(S 
EQ ID NO: 369) 


301 


35.3719 
57 


DG13S1901 


CTGCC AGG ATGTCAG CATT(S EQ 
ID NO: 370) 


TCCACACTTTCTCATCACCTAA 
A(SEQ ID NO: 371) 


440 


35.4202 
95 


DG13S1037 


CTTTCG GAAG CTTGAG CCTA(SE 
Q ID NO: 372) 


CCCAAGACCACTGCCATATT(S 
EQ ID NO: 373) 


269 


35.4258 
41 


DG13S1854 


TGACAGGTTTGGGTATATTGGA(S 
EQ ID NO: 374) 


TGCTTAATGTAGTGGCAGCA(S 
EQ ID NO: 375) 


124 


35.5060 
53 


DG13S1038 


TCCTGCCTTTGTGAATTCCT(SEQ 
ID NO: 376) 


GTTGAATGAGGTGGGCATTA(S 
EQ ID NO: 377) 


334 


35.5472 
10 


DG13S1039 


CCATTTAATCCTCCAGCCATT(SE 
Q ID NO: 378) 


GCTCCACCTTGTTACCCTGA(S 
EQ ID NO: 379) 


167 


35.6092 
52 


DG13S1840 


ACAACCCTGGAATCTGGACT(SE 
Q ID NO: 380) 


GAAGGAAAGGAAAGGAAAGAA 
A(SEQ ID NO: 381) 


217 


35.6192 
86 


DG13S369 


TG ACAAG ACTG AAACTTC ATC AG ( 
SEQ ID NO: 382) 


GATGCTTGCTTTGGGAGGTA(S 
EQ ID NO: 383) 


257 


35.6279 
11 


D13S305 


TTGAGGACCTGTCGTTACG (SEQ 
ID NO: 384) 


TTATAGAGCAGTTAAGGCACA 
(SEQ ID NO: 385) 


394 


35.6566 
59 


DG13S375 


TGAGGGTGGTAAGCCCTTATT(SE 
Q ID NO: 386) 


GGAGTTGTGGGCTCTCTCTCT( 
SEQ ID NO: 387) 


192 


35.7603 
68 


D13S219 


AAGCAAATATGCAAAATTGC(SEQ 
ID NO: 388) 


TCCTTCTGTTTCTTGACTTAAC 
A (SEQ ID NO: 389^ 


125 


35.8258 
52 


DG13S378 


TGCTAAGAGGGCAGATCTCA(SE 
Q ID NO: 390) 


GGCTCATAGCCAATTTCTCC 
(SEQ ID NO: 391) 


324 


35.8321 
27 


DG13S32 


CGGCATTCTCAATAACCTCAA 
(SEQ ID NO: 392) 


TCTTTGATGAGGATCAATTAGT 
GG (SEQ ID NO: 393) 


214 


35.8729 
36 


DG13S1549 


ACGCACACACACACACACAC 
(SEQ ID NO: 394) 


TGCCTCTGTAATCCTGTGTAGC 
(SEQ ID NO:395) 


260 


35.9123 
21 


DG13S1473 


GCTCTAAGGTGGGTCCCAATA 
(SEQ ID NO:396) 


GGGAATGACAAGATCAGTTTAC 
C (SEQ ID NO: 397) 


163 



All references cited herein are incorporated by reference in their 
entirety. While this invention has been particularly shown and described with 
5 references to preferred embodiments thereof, it will be understood by those 

skilled in the art that various changes in form and details may be made 
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therein without departing from the scope of the invention encompassed by 
the appended claims. 



5 
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CLAIMS 

What is claimed is: 

5 

1 . Use of a leukotriene synthesis inhibitor for the manufacture of a 

medicament for treatment for myocardial infarction or susceptibility to 
myocardial infarction in an individual. 

10 2. The use of Claim 1, wherein the individual has at least one risk factor 

selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 
the 5-LO gene promoter. 

15 

3. The use of Claim 1, wherein the individual has at least one risk factor 
selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

20 

4. The use of Claim 1, wherein the individual has an elevated 
inflammatory marker. 

5. The use of Claim 4, wherein the inflammatory marker is selected from 
25 the group consisting of: C-reactive protein (CRP), serum amyloid A, 

fibrinogen, a leukotriene, a leukotriene metabolite, interleukin-6, tissue 
necrosis factor-alpha, a soluble vascular cell adhesion molecule 
(sVCAM), a soluble intervascular adhesion molecule (sICAM), E- 
selectin, matrix metalloprotease type-1, matrix metalloprotease type-2, 
30 matrix metalloprotease type-3, and matrix metalloprotease type-9. 
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6. The use of Claim 1 , wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

7. The use of Claim 1, wherein the individual has increased leukotriene 
5 synthesis. 

8. The use of Claim 1, wherein the individual has had at least one 
previous myocardial infarction or ACS event, or has stable angina. 

10 9. The use of Claim 1, wherein the individual has atherosclerosis or who 

requires treatment (e.g., angioplasty, stents, coronary artery bypass 
graft) to restore blood flow in arteries. 

10. The use of Claim 1, wherein the leukotriene synthesis inhibitor is 
15 selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 

((1 , 1 -dimethylethyl)thio)~alpha ) alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 
MK-05 9 1 , (R)-(+)~alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
20 dimethylethylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 

chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 

25 11. The use of Claim 1 , wherein the leukotriene synthesis inhibitor is 

selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 
methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3 -(( 1 , 1 dimethylethyl)thio)-alpha,alpha- 

30 dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2 -propanoic acid 

otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
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phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a 
FLAP inhibitor or antagonist. 

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a 5- 
LO inhibitor or antagonist. 

The use of Claim 1 , wherein the leukotriene synthesis inhibitor is a 
leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

The use of Claim 1, wherein the leukotriene synthesis inhibitor is a 
leukotriene receptor inhibitor or antagonist. 

The use of Claim 15, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

The use of Claim 1, wherein the leukotriene synthesis inhibitor is an 
inhibitor of a member of the leukotriene biosynthesis pathway. 

The use of Claim 17, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 

A method of treatment for acute coronary syndrome in an individual, 
comprising administering leukotriene synthesis inhibitor to the 
individual, in a therapeutically effective amount. 
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20. The method of Claim 19, wherein the acute coronary syndrome is 
selected from the group consisting of: unstable angina, non-ST- 
elevation myocardial infarction (NSTEMI) and ST-elevation 
myocardial infarction (STEMI). 

5 

2 1 . The method of Claim 19, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

10 the 5-LO gene promoter. 

22. The method of Claim 19, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 

15 smoker. 

23. The method of Claim 19, wherein the individual has an elevated 
inflammatory marker. 

20 24. The method of Claim 23, wherein the inflammatory marker is selected 

from the group consisting of: C-reactive protein (CRP), serum 
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 

25 molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 

metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 



25. 

30 



The method of Claim 19, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 
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26. The method of Claim 1 9, wherein the individual has increased 
leukotriene synthesis. 

27. The method of Claim 19, wherein the individual has had at least one 
5 previous myocardial infarction or ACS event, or has stable angina. 

28. The method of Claim 19, wherein the individual has atherosclerosis or 
who requires treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries. 

10 

29. The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)~3- 
((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5 -( 2- 
quinolinylmethoxy)- lH-fridole-2-propanoic acid otherwise known as 

15 MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 

Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 
chloromethylphenyl)indole~2-yl)-2,2-dimethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 

20 enantiomers, salts, chemical derivatives, and analogues. 

30. The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)- 1 - 

25 ,methyl-2(lH)-quinlolinone otherwise known as ZD-2 1 3 8, 1 -((4- 

chlorophenyl)methyl)-3-((l,ldimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH~Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 

30 otherwise known as CJ-13610, their optically pure enantiomers, salts, 

chemical derivatives, and analogues. 
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The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
a leukotriene receptor inhibitor or antagonist. 

The method of Claim 34, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

The method of Claim 19, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 

The method of Claim 36, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 
5~LO, LTC4S, LTA4H, and LTB4DH. 

A method of decreasing risk of a subsequent myocardial infarction in 
an individual who has had at least one myocardial infarction, 
comprising administering a leukotriene synthesis inhibitor to the 
individual, in a therapeutically effective amount. 

The method of Claim 38, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk hap lo type for 
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myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 
the 5-LO gene promoter, 

5 40. The method of Claim 38, wherein the individual has at least one risk 

factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 



10 41 . The method of Claim 38, wherein the individual has an elevated 

inflammatory marker. 



42. The method of Claim 41, wherein the inflammatory marker is selected 
from the group consisting of: C-reactive protein (CRP), serum 

15 amyloid. A, fibrinogen, a leukotriene, a leukotriene metabolite, 

interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
metalloprotease type-2, matrix metalloprotease type-3, and matrix 

20 metalloprotease type-9. 

43. The method of Claim 38, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 



25 44. The method of Claim 38, wherein the individual has increased 

leukotriene synthesis. 



45. The method of Claim 38, wherein the individual has had at least one 
previous myocardial infarction or ACS event, or has stable angina. 



30 
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46. The method of Claim 38, wherein the individual has atherosclerosis or 
who requires treatment (e.g., angioplasty, stents, coronary artery 
bypass graft) to restore blood flow in arteries. 

5 47. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 

selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1,1 -dimethylethyl)thio)-alpha ? alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2-propanoic acid otherwise known as 
MK-0591 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
10 Benzeneacetic acid otherwise known as BAY-x-1 005, 3-(3-(l , 1 - 

dimethylethylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 
enantiomers, salts, chemical derivatives, and analogues. 

15 

48. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5 -(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)- 1 - 
methyl-2 ( 1 H) - quinlolinone otherwise known as ZD-2138, l-((4- 

20 chlorophenyl)methyl)-3 -(( 1 , 1 dimethylethyl)thio)-alpha,alpha- 

dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
otherwise known as CJ-13610, their optically pure enantiomers, salts, 

25 chemical derivatives, and analogues. 

49. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 



30 50. 



The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 
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5 1 . The method of Claim 3 8, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

5 52. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 

a leukotriene receptor inhibitor or antagonist, 

53. The method of Claim 52, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 

10 from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

54. The method of Claim 38, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 

15 55. The method of Claim 54, wherein the member of the leukotriene 

biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 

56. A method of treatment for atherosclerosis in an individual, comprising 
20 administering a leukotriene synthesis inhibitor to the individual, in a 

therapeutically effective amount. 

57. The method of Claim 56, wherein the individual is concurrently treated 
to restore blood flow in coronary arteries. 

25 

58. The method of Claim 56, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 
polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

30 the 5-LO gene promoter. 
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59. The method of Claim 56, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 
hypercholesterolemia; elevated lp(a); obesity; and past or current 
smoker. 

5 

60. The method of Claim 56, wherein the individual has an elevated 
inflammatory marker. 

6 1 . The method of Claim 60, wherein the inflammatory marker is selected 
10 from the group consisting of: C-reactive protein (CRP), serum 

amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
15 metalloprotease type-2, matrix metalloprotease type-3, and matrix 

metalloprotease type-9. 

62. The method of Claim 56, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 

20 

63. The method of Claim 56, wherein the individual has increased 
leukotriene synthesis. 

64. The method of Claim 56, wherein the individual has had at least one 
25 previous myocardial infarction or ACS event, or has stable angina. 

65. The method of Claim 56, wherein the individual requires treatment 
(e.g., angioplasty, stents, coronary artery bypass graft) to restore blood 
flow in arteries. 

30 
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66. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((l ? l-dimethylethyl)thio)-alpha 5 alpha-dimethyl-5-( 2- 
quinolinylmethoxy)- lH-Indole-2 -propanoic acid otherwise known as 
5 MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 

Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5-(quinoline-2-ylmethoxy)-l-(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 
10 enantiomers, salts, chemical derivatives, and analogues. 



67. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)- 1 - 

15 methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 

chlorophenyl)methyl)-3 -((1,1 dimethyletliyl)thio)-alpha, alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2 -propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl~imidazol- 1 -yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 

20 otherwise known as CJ-13610, their optically pure enantiomers, salts, 

chemical derivatives, and analogues. 

68. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

25 

69. The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 



70. 

30 



The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 
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71 . The method of Claim 56, wherein the leukotriene synthesis inhibitor is 
a leukotriene receptor inhibitor or antagonist. 

72. The method of Claim 7 1 , wherein the leukotriene receptor inhibitor or 
5 antagonist is an agent that inhibits or antagonizes a receptor selected 

from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

73. The method of Claitn 56, wherein the leukotriene synthesis inhibitor is 
an inhibitor of a member of the leukotriene biosynthesis pathway. 

10 

74. The method of Claim 73, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 
5-LO, LTC4S, LTA4H, and LTB4DH. 

15 75. A method of reducing leukotriene synthesis in an individual, 

comprising administering a leukotriene synthesis inhibitor to the 
individual, in a therapeutically effective amount. 

76. The method of Claim 75, wherein the individual is concurrently treated 
20 to restore blood flow in coronary arteries. 

77. The method of Claim 75, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 

25 polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

the 5-LO gene promoter. 

78. The method of Claim 75, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 

30 hypercholesterolemia; elevated lp(a); obesity; and past or current 

smoker. 



WO 2004/035741 



PCT/US2003/032556 



-165- 



79. The method of Claim 75, wherein the individual has an elevated 
inflammatory marker. 

5 80. The method of Claim 79, wherein the inflammatory marker is selected 

from the group consisting of: C-reactive protein (CRP), serum 
amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 
adhesion molecule (sVCAM), a soluble intervascular adhesion 
10 molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 

metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 

8 1 . The method of Claim 75, wherein the individual has increased LDL 
15 cholesterol and/or decreased HDL cholesterol. 

82. The method of Claim 75, wherein the individual has increased 
leukotriene synthesis. 

20 83. The method of Claim 75, wherein the individual has had at least one 

previous myocardial infarction or ACS event, or has stable angina. 

84. The method of Claim 75, wherein the individual has atherosclerosis or 
who requires treatment (e.g., angioplasty, stents, coronary artery 

25 bypass graft) to restore blood flow in arteries. 

85. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5-( 2- 

30 quinolinylmethoxy)- 1 H-Indole-2-prop anoic acid otherwise known as 

MK-059 1 9 (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
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Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5 -(quinoline-2-ylmethoxy)- 1 -(4- 
chloromethylphenyl)indole-2-yl)-2 ? 2-dimethylpropionaldehyde oxime- 
0-2-acetic acid otherwise known as A-81834, optically pure 
5 enantiomers, salts, chemical derivatives, and analogues. 

86. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
selected from the group consisting of: zileuton, atreleuton, 6-((3- 
fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)-l- 

10 methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 

chlorophenyl)methyl)-3-((l ? ldimethylethyl)thio)-alpha 5 alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 
phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 

15 otherwise known as CJ-13610, their optically pure enantiomers, salts, 

chemical derivatives, and analogues. 

i 

87. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a FLAP inhibitor or antagonist. 

20 

88. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a 5-LO inhibitor or antagonist. 

89. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
25 a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 



90. 



The method of Claim 75, wherein the leukotriene synthesis inhibitor is 
a leukotriene receptor inhibitor or antagonist. 
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9 1 . The method of Claim 90, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

5 92. The method of Claim 75, wherein the leukotriene synthesis inhibitor is 

an inhibitor of a member of the leukotriene biosynthesis pathway. 

93. The method of Claim 92, wherein the member of the leukotriene 
biosynthesis pathway is selected from the group consisting of: FLAP, 

10 5-LO, LTC4S, LTA4H, and LTB4DH. 

94. The method of any one of Claims 1-93, wherein the leukotriene 
synthesis inhibitor is an agent set forth in the Agent Table. 

15 95 . The method of any one of Claims 1 -93, wherein the leukotriene 

synthesis inhibitor is an agent selected from the group consisting of: a 
complement of a nucleic acid encoding a member of the leukotriene 
pathway; a binding agent of a member of the leukotriene pathway; an 
agent that alters expression of a nucleic acid encoding a member of the 

20 leukotriene pathway; an agent that alters posttranslational processing 

of a member of the leukotriene pathway; an agent that alters activity of 
a polypeptide member of the leukotriene pathway; an agent that alters 
activity of a leukotriene; an antibody to a leukotriene; and an agent that 
alters interaction among two or more members of the leukotriene 

25 pathway. 

96. The method of any one of Claims 1-93 , wherein the leukotriene 

synthesis inhibitor is an agent selected from the group consisting of: a 
FLAP nucleic acid binding agent; a 5-lipoxygenase binding agent; a 
30 leukotriene synthetase binding agent; a FLAP nucleic acid binding 

agent; a 5-liopoxygenase nucleic acid binding agent; a leukotriene 



WO 2004/035741 



PCT/US2003/032556 



-168- 



synthetase nucleic acid binding agent; a peptidomimetic; a fusion 
protein; a prodrug; an antibody; an agent that alters FLAP nucleic acid 
expression; an agent that alters activity of a polypeptide encoded by a 
FLAP nucleic acid, a 5 -lipoxygenase nucleic acid, or a leukotriene 
5 synthetase nucleic acid; an agent that alters posttranscriptional 

processing of a polypeptide encoded by a FLAP nucleic acid, a 5- 
lipoxygenase nucleic acid or a leukotriene synthetase nucleic acid; an 
agent that alters interaction of a FLAP nucleic acid with a FLAP 
nucleic acid binding agent; an agent that alters interaction of a 5- 

10 lipoxygenase nucleic acid with a 5-lipoxygenase nucleic acid binding 

agent; an agent that alters interaction of a leukotriene synthetase 
nucleic acid with a leukotriene synthetase nucleic acid binding agent; 
an agent that alters transcription of splicing variants encoded by a 
FLAP nucleic acid, a 5-lipoxygenase nucleic acid, or a leukotriene 

15 synthetase nucleic acid; and ribozymes. 

97. A method of assessing an individual for an increased risk of MI, 
comprising assessing the level of a leukotriene metabolite in the 
individual, wherein an increased level of leukotriene metabolites is 

20 indicative of an increased risk of MI. 

98. The method of Claim 97, wherein the leukotriene metabolite is LTE4. 

99. The method of Claim 97, wherein the level of the leukotriene 
25 metabolite is measured in serum, plasma or urine. 

100. A method of assessing an individual for an increased risk of ACS, 
comprising assessing the levels of leukotriene metabolites in the 
individual, wherein an increased level of leukotriene metabolites is 

30 indicative of an increased risk of ACS . 
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The method of Claim 100, wherein the leukotriene metabolite is LTE4. 

The method of Claim 100, wherein the level of the leukotriene 
metabolite is measured in serum, plasma or urine. 

A method of assessing an individual for an increased risk of 
atherosclerosis, comprising assessing the levels of leukotriene 
metabolites in the individual, wherein an increased level of leukotriene 
metabolites is indicative of an increased risk of atherosclerosis. 

The method of Claim 103, wherein the leukotriene metabolite is LTE4. 

The method of Claim 103, wherein the level of the leukotriene 
metabolite is measured in serum, plasma or urine. 

A method of assessing response to treatment with a leukotriene 
synthesis inhibitor by an individual in a target population, comprising: 

a) assessing the level of a leukotriene in the individual before 
treatment with a leukotriene synthesis inhibitor; 

b) assessing the level of the leukotriene in the individual during or 
after treatment with the leukotriene synthesis inhibitor; 

c) comparing the level of the leukotriene before treatment with the 
level of the leukotriene during or after treatment, 

wherein a level of the leukotriene during or after treatment that is 
significantly lower than the level of the leukotriene before treatment, is 
indicative of efficacy of treatment with the leukotriene synthesis 
inhibitor. 

The method of Claim 106, wherein the level of the leukotriene in steps 
(a) and (b) is assessed by measurement of the leukotriene in a sample 
selected from the group consisting of: serum, plasma and urine. 
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108. The method of Claim 106, wherein the level of the leukotriene in steps 
(a) and (b) is assessed by measurement of ex vivo production of the 
leukotriene in a sample from the individual. 

5 

109. A method of assessing response to treatment with a leukotriene 
synthesis inhibitor, by an individual in a target population, comprising: 
a) assessing the level of an inflammatory marker in the individual 

before treatment with a leukotriene synthesis inhibitor; 
10 b) assessing the level of the inflammatory marker in the individual 

during or after treatment with the leukotriene synthesis 
inhibitor; 

c) comparing the level of the inflammatory marker before 

treatment with the level of the inflammatory marker during or 
1 5 after treatment, 

wherein a level of the inflammatory marker during or after treatment that is 
significantly lower than the level of inflammatory marker before treatment, is 
indicative of efficacy of treatment with the leukotriene synthesis inhibitor. 



20 

110. The method of Claim 1 09, wherein the inflammatory marker is 
selected from the group consisting of: C-reactive protein (CRP), 
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite 
(e.g., cysteinyl leukotriene 1), interleukin-6, tissue necrosis factor- 
25 alpha, soluble vascular cell adhesion molecules (sVCAM), soluble 

intervascular adhesion molecules (sICAM), E-selectin, matrix 
metalloprotease type-1, matrix metalloprotease type-2, matrix 
metalloprotease type-3, and matrix metalloprotease type-9. 



30 
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111. A method of treatment for myocardial infarction or susceptibility to 
myocardial infarction in an individual, comprising administering a 
leukotriene synthesis inhibitor to the individual in need thereof, in a 

5 therapeutically effective amount. 

112. The method of Claim 111, wherein the individual has at least one risk 
factor selected from the group consisting of: an at-risk haplotype for 
myocardial infarction, an at-risk haplotype in the FLAP gene, a 

10 polymorphism in a FLAP nucleic acid, and an at-risk polymorphism in 

the 5-LO gene promoter. 

113. The method of Claim 111, wherein the individual has at least one risk 
factor selected from the group consisting of: diabetes; hypertension; 

15 hypercholesterolemia; elevated lp(a); obesity; and past or current 

smoker. 

1 14. The method of Claim 111, wherein the individual has an elevated 
inflammatory marker. 

20 

115. The method of Claim 114, wherein the inflammatory marker is 
selected from the group consisting of: C-reactive protein (CRP), 
serum amyloid A, fibrinogen, a leukotriene, a leukotriene metabolite, 
interleukin-6, tissue necrosis factor-alpha, a soluble vascular cell 

25 adhesion molecule (sVCAM), a soluble intervascular adhesion 

molecule (sICAM), E-selectin, matrix metalloprotease type-1, matrix 
metalloprotease type-2, matrix metalloprotease type-3, and matrix 
metalloprotease type-9. 



30 116. 



The method of Claim 111, wherein the individual has increased LDL 
cholesterol and/or decreased HDL cholesterol. 
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117. The method of Claim 1 1 1, wherein the individual has increased 
leukotriene synthesis. 

5 118. The method of Claim 111, wherein the individual has had at least one 

previous myocardial infarction or ACS event, or has stable angina. 

119. The method of Claim 1 1 1 , wherein the individual has atherosclerosis 
or who requires treatment (e.g. , angioplasty, stents, coronary artery 
10 bypass graft) to restore blood flow in arteries. 



120. The method of Claim 1 1 1, wherein the leukotriene synthesis inhibitor 
is selected from the group consisting of: l-((4-chlorophenyl)methyl)-3- 
((1,1 -dimethylethyl)thio)-alpha,alpha-dimethyl-5 -( 2- 

15 quinolinylmethoxy)- 1 H-Indole-2 -propanoic acid otherwise known as 

MK-059 1 , (R)-(+)-alpha-cyclopentyl-4-(2-quinolinylmethoxy)- 
Benzeneacetic acid otherwise known as BAY-x-1005, 3-(3-(l,l- 
dimethylethylthio-5-(quinoline-2-ylmethoxy)- 1 -(4- 
chloromethylphenyl)indole-2-yl)-2,2-dimethylpropionaldehyde oxime- 

20 0-2-acetic acid otherwise known as A-81 834, optically pure 

enantiomers, salts, chemical derivatives, and analogues. 



121. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is selected from the group consisting of: zileuton, atreleuton, 6-((3- 

25 fluoro-5-(tetrahydro-4-methoxy-2H-pyran-4yl)phenoxy)methyl)- 1 - 

methyl-2(lH)-quinlolinone otherwise known as ZD-2138, l-((4- 
chlorophenyl)methyl)-3-((l , 1 dimethylethyl)thio)-alpha,alpha- 
dimethyl-5-( 2-quinolinylmethoxy)-lH-Indole-2-propanoic acid 
otherwise known as MK-886, 4-(3-(4-(2-Methyl-imidazol-l-yl)- 

30 phenylsulfanyl)-phenyl)-tetrahydro-pyran-4-carboxylic acid amide 
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otherwise known as CJ- 13610, their optically pure enantiomers, salts, 
chemical derivatives, and analogues. 

122. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
5 is a FLAP inhibitor or antagonist. 

1 23 . The method of Claim 1 1 1 , wherein the leukotriene synthesis inhibitor 
is a 5-LO inhibitor or antagonist. 

10 1 24. The method of Claim 1 1 1 , wherein the leukotriene synthesis inhibitor 

is a leukotriene inhibitor or antagonist, or an antibody to a leukotriene. 

125. The method of Claim 111, wherein the leukotriene synthesis inhibitor 
is a leukotriene receptor inhibitor or antagonist. 

15 

126. The method of Claim 125, wherein the leukotriene receptor inhibitor or 
antagonist is an agent that inhibits or antagonizes a receptor selected 
from the group consisting of: BLT1, BLT2, CysLTRl, and CysLTR2. 

20 127. The method of Claim 111, wherein the leukotriene synthesis inhibitor 

is an inhibitor of a member of the leukotriene biosynthesis pathway. 

128. The method of Claim 127, wherein the member of the leukotriene 

biosynthesis pathway is selected from the group consisting of: FLAP, 
25 5-LO, LTC4S, LTA4H, and LTB4DH. 
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Location of haplotypes showing association 
(p value< 10" 5 ) with the disease 
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Haplotypes showing association 
(p value< 10 -5 ) with the disease 
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Markers and genes around the 
FLAP gene 



o- 



2&31M3 



0 

o 
V) 

0 



MQC2599 W3SI0E ALGSAP FU!4$f HSP105B GRffiT 



<=> n * in ov'W 

s ^ S ~ w 



00 



r* o; 



ck 6 °^ tH ' ' ' • ' 
o w q t-h ^ ^ 

- co 



00 



W'M W W. CO o 00 
co:co co co co; w ^ 



ft ft ft AAA Pfi 



r-i a! 



o 



V0 
10 



0\ 

CQ ^ 

'cm W 
to 

co w 

^ 0 



co 



. ' r\! co m 
' ^ ^ CX ^ 

■ ^ ^ ^ k m co 
'flflOpftfi 



CO 



<a. vo co i 

^> P <N tf'PS J 

W « .' 
CO iW j 



1 W co to; 
co co rH rt- 



Pi a, ft o^^;oa, 



o ^ . 
,-«.« 1 

• co*' 



. IS ^ 



o o 



00 1 

ex? 

(\j 1-1 ^ 

co w CO CO 

1-1 co ^ ,T 7* 1 

Aft A A 



0 ^ 
Aft 



CO CO 

W 0 



in 
o> 

% % CO 
XT' 

t-..A 

W 
co 

O 

ft. 



29 30 31 

Location cnchraiDsotTB(ni)) 

FIG. 4 



WO 2004/035741 



PCT/US2003/032556 



6/132 



FIG. 5 Relative location of key SNPs and exons of the ALOX5AP/FLAP gene (exons shown in 
vertical rectangles). Haplotype length varies between 33 to 68 kb. 
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tacagaccac 
aatccaggtt 
ttttgttttt 
tgtgatctca 
ctcctgagta 
attagagatg 
ttcgcctacc 
ctagtcatgt 
aaggtgcatg 
cgtggtcctg 
tattactgag 
aaaactgatt 
gatctgcaac 
ccaggattgc 
catcagagcc 
ttaacagatg 
cacactcctc 
caaatcctac 
ctcctcagtc 
tttttttttt 
ctcaagtgat 
tgcctggccc 
ctttagctct 
ccaggagggt 
gtcctctgaa 
gaaatcaatg 
agagcccagg 
gatggtgcca 
aagaagactt 
atttataaag 
caccagcatc 
ggcacgtcac 
caaccagctc 
ccatggccca 
tgaaatttgg 
gataatgaaa 
agcatttcag 
tgtatatgtg 
tctggttcac 
gactctcttc 
aataaggaat 
gagaattgat 
gcgagatgct 
agcctcctcg 
aaatggaacc 
gtgatgagcc 
aaatcatagc 
agggatttat 
tattaatctc 
tggggaaagg 
atcttctggt 
ataaaatcac 
tggtactggg 
agcaggaggt 
tgggtttcca 
ggcaatttta 
ttaattagcc 
tggttaagat 
gtatctacac 
gfcgcattata 
tgtctcgccc 
cattatctca 
tgacatctgg 
cacatctgta 
tttaagacca 



atgaaaagtg 
aaaatcctgt 
tttgagatgc 
gctcactaca 
actgggacta 
gggtttcacc 
ttggcctccc 
ggttttacaa 
gactgtccac 
gagctgttcc 
tggaagcggc 
atccacgcat 
tggcagcctg 
tgtggaatca 
tgaactgtca 
ggtgttgcct 
ccctaagcat 
ttccctgata 
actcatttac 
taagagacaa 
cctcctgcct 
caattatgtc 
taaagggtag 
aggctaaggt 
tagtagggaa 
tttggggcct 
taagaagcca 
aaatcccaaa 
ggtgtattag 
aaaagaggtt 
tgctcagtct 
atggcaagat 
tcactcatta 
aacacctccc 
agagaagcaa 
aggaaaacat 
gtatctttaa 
taaagccgta 
ttagtacatt 
tcaaacatct 
agaatttgga 
ctctcaatta 
gtggaagcta 
cgagttagat 
gtgccgctaa 
tctggaagcc 
ttgaaaggaa 
cctttctttt 
attttagctt 
atttgagaga 
taagggtgag 
tcatacaaca 
cttgcagata 
ggtggaggaa 
ccctgtggat 
cagaaaggtt 
tataggtaag 
acttaacaat 
cgcgggttta 
tatgttgaaa 
atcagtttag 
ttatcttcat 
gctttggaat 
atcccaacac 
gctggccaac 



actaaagagc 
tgtttagtca 
agtctcactc 
acctctgcct 
caggtgtcca 
acgttggcca 
aaagtgctgg 
tcgtgcactc 
acagaggccc 
tcaggctcag 
tccatttctc 
atgtatgcag 
tctgtctgat 
aactactgaa 
cgttcattct 
acttttcact 
gttcagtgtt 
ttactcccag 
agagcaggca 
gctctcacta 
cagcctcccc 
tatggtgtgt 
gccacagtcg 
tgaaaaggcc 
cctctagagg 
gcaggtaaac 
gggcaaggga 
aggaaaaact 
tcfcgttttcc 
tatttggctc 
caggaagctt 
agagcaagag 
cctcagggag 
accaggccct 
tatccaaacc 
tgatgccctg 
ttaccattat 
ttacctcagt 
taaaagaatg 
taggaagaga 
gagaaactga 
gtaagcgttt 
caaaagccat 
cttactctga 
gccagagcat 
atggcagaga 
taggcaaact 
ttttcccaga 
tgacacaatc 
gatttatgat 
ggagaggcaa 
aatacttgtt 
cctggctgag 
gagtacggga 
ttgggagggc 
agctttctct 
agttaaaact 
tcagagcttc 
ttttagatcc 
atattattgc 
taaattcctc 
atccccaggc 
agaaattaag 
tttgggaggc 
attgcgaaac 



'caaaagctgg 
tgtggggttt 
tgatgcccag 
cccaggttca 
ccatcacgcc 
ggctggtctt 
gattacaggt 
agtattgaag 
cttagagcac 
acatgtgatt 
agcagtggcc 
ctgaaggcca 
cagggcccat 
gggcattgtt 
tcagggatgt 
ccttgggttc 
tgcctctgct 
attttgattg 
tccttttgat 
tgttgcctag 
aagtgctagg 
ggatttaatc 
cccccacaaa 
ttgaagatgt 
tgtgtgtttg 
tgcactagag 
gatagatggg 
gcgttcaata 
attgccataa 
acgattctgc 
tcactcatgg 
agagatgagg 
ggcaccaaac 
gcctccagcg 
gtatcattfcg 
tttttcttta 
acttggtttt 
gtgatgagta 
agcaacttgt 
tgttcctgat 
ggatactgga 
attaagcact 
gtaacagctt 
gaaataacca 
agagaccagt 
caacaacaag 
ggggctggta 
ggtttattct 
cagcaaggga 
gtagaaacag 
agatgcctac 
gaggatatat 
gctatgaggt 
tgcaggtggt 
tatgggacac 
ggacagaggt 
gagagtggat 
agtttcttgc 
agtgaatatg 
caatatttta 
aaaaaccaaa 
aaaggttaag 
aatattgggg 
tgaggcaggt 
cccgtctcaa 



ggtggccaga 

tttgggttta 
gctggagtgc 
agcaattctc 
ttgctaattt 
gaactcctga 
gtgagccact 
gatgcaggag 
atttacctcg 
tacttgttaa 
ttactttagc 
atgcatttgg 
gccatgaaaa 
aggtgatttc 
gggtagacat 
ccttttctga 
ccctaaatta 
gagttttggg 
ttactcttgc 
tctggtctcg 
attataggca 
aggtgcatct 
gaagaatcag 
agctaaggag 
gggcagtggg 
taaggagaaa 
acatgcaagg 
gacatttcac 
aggaatgcct 
aggctatata 
aagaagatga 
aggtgccagg 
cattcatgag 
ttggggatga 
gtgactgctg 
gttctatgat 
aggtgtgtgt 
atagggtctg 
aaaaaactat 
atacacaata 
ctgattgagg 
tactatatgc 
cttttcatga 
gaagcaagca 
ggfcattttca 
gtcagaagga 
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tgagtgtggt ggtacacacc tgtagtccca 
tatgaaccca ggaggcagag gttgcagtga 
ggtgacagag tgagattcca tctcaaaaaa 
catgcctata attccagcat tttgagaggc 
ctagagacca gcctgggcaa aatggtgaga 
attagcaggg catggtggcg cacctgtggt 
atggcttgaa cccaggaagt cgaggctaca 
cctggatgac atagcaagac cctgtctcaa 
aatatatttt agatatgaaa ggtgtatctg 
caaggcagaa cggtggtgct gttgttgagt 
ttaatgtgaa aaagtgtttg cacatagtct 
ttagagaaat ttgagagaaa aattcaggtt 
aggcggtgag aaaaccaggt acctttagga 
gtttaggagc actgttttaa ctgagtacaa 
aaaggcctac ttttttgtca ttttcttttc 
cttgctctgt catcagactg gagtgcggtg 
tcccaggttc aagcaattct cctgcctcag 
acccccacgc ccagctaatt tttgtatttt 
aggctggtct tgaactcctg gcctcagcgg 
agattacagg catgagccac tccgcctggc 
taaacacgac tttcttagat taatctattt 
tagaacctgc ctggggaaat aaggaacata 
tatgatatgg gagtaacagt tcaaggccat 
tcattaatta ttttttcttt tttagagaga 
tagtagtgcc gtcatagctc gctgcagcct 
ttcagccttc cttaatagct gggactacag 
aaaattttat gtagagatgg agtctcacta 
ctcaaatgtt cttcccactt cagcctccca 
aattgatggg tgcgtaggga tgtcttctgt 
aggaagaaga atggtatccc ggaactggag 
gtggggtagt ttcttgaaat agtaattctg 
gactgtgaag agtcagtctg tctttctgcg 
gttccctcat tcagtcattc atcaaacatt 
ggggtggatg gagtaatagt tcttgctcct 
tactgggttc caggtgccac ctctgaatac 
agggccaggt tgcccttcac acaggttgtg 
ggaagtggcc aaattagatt gggagttgga 
agggttaagg catttgagct atagtggaag 
tggagctgga gtggtagtca ggctcaggag 
attttgccct gaatatgaac aacaaggagg 
atcgcctccc tatagactga gtcgccttca 
ccccattatt ttctgacaca catttcctga 
ggggtgtggg agaaataaga cagcctctgc 
tgcaacctgg ggacagaagt gccaggtaac 
gcaggaagat gtgtgtcact ggcactttcc 
ccagccaggc caagagagct ggagagaagg 
tggatcaatg gcacctagct aggtgtgctg 
actgacagaa ggtggaggtg gacacgttgg 
agatggaagg agaagtgtga gggcagatgg 
gatagagaag ggttcaataa atgttggctc 
tacacttggg tgggtctggg aacgcagctg 
tggctgtagc cctctccaca actgaggaga 
atgtcagcag atctcaaatg cttccaccca 
ctccctgcaa ggccccacta atacctgttc 
gctggaaagg gcttgaggcc tggctgcacc 
tagctctctg ccttggtcag ccagtttagt 
caaatctgtc tccaggccag gtgcagtggc 
ccgagaggca ggctgatcac cagacgccag 
aaaccctgtc tctactaaaa atacaaaaaa 
actgccccct gagaggatgg gagtgagtga 
ggctctaagg tgattgtgtg cactgaggta 
tccactagat aggagtaaga tggaaacggg 
gaataacggg tacagggggt ttcgttatac 
ttgaaaaata ggtcgggcat ggtggctcac 
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gctactcagg aggctgagac acgataatca 3 960 
gccaagatca caccaccaca ctccagcctg 4020 
aaaagaatat tggtgctggg cgcagtgact 4 0 80 
cgaggaggaa ggatgcctaa aacccaagag 414 0 
cccccatctc tacaaaaaag catgttttta 4200 
tccagctgct ccagcagctg aggcagaagg 4260 
gtgtgctgtg atagcaccac tgcactccag 4320 
aacaaaacaa aaatattgga ttaattcatg 4380 
atcaggaact ggggcagaaa gataattatg 444 0 
ttgatttcca aaagcacagc taatgaatga 4500 
gacccttgaa aaatgaaggg gaggggaaat 4 5 60 
atgattagac tccctgattg tcaaaatgaa 4620 
aaatattcaa agcaaattgg tggagactag 4 68 0 
ggatcaaaca ggtgaccaag gaatgttttc 4740 
ttttcttttc tttttttctt gagagggagt 4800 
gtgtgatctt ggctcactgc aacctctgcc 4860 
cctcccgagt agctaggact acaggcatac 4920 
tattagagat ggggtttcac catgttggcc 4980 
atctgcctgc ctcagcctcc caaagcgctg 5040 
atgtcatttt caattccata agacatggta 5100 
tttgaatgat gttactctaa ctccatgaat 5160 
tttatactca gtttttaatt tttcatccag 5220 
ggccagccac tccatttaat tttctggctc 5280 
gagtctcact ctgtggccca ggctggaatg 5340 
tgaatcccgg ggctcaagcg atcctcccga 540 0 
gtgcacacca ccacacctgg ctaatttttt 5460 
tgttttctag gctggtcatg aactcctagg 552 0 
agcagctggg attccaactc tggctcttgt 55 8 0 
gtaggtaacc aaatctcaga agttaactag 564 0 
atttgcctac tctgctatca ggaaaacaag 57 0 0 
ctgtgctagt cttccttaga ccccaggaat 5760 
gtgacagaag ctaaagaaac cagatacttt 582 0 
tgtgccagag agtgtggtga ttgctggaga 5 88 0 
aggaatcttc cagtccagtg gagaagataa 5 94 0 
gtgtgtgagg tgaaatgccc acccagggtt 6000 
acgctgaagc tgagtcttat gggatgagca 6060 
attccaggca acagggagag agcttagtgg 612 0 
actgcacttt tatgagtgag tgacagaaga 618 0 
ggccttgaat gccattctga tgaatttgga 624 0 
caagcaccct gatcgctttg ctttggaggg 63 0 0 
gagtgaggat ggtcttattc atctttgtag 63 60 
gcaccttcgg agtgagcacc atgagaacta 642 0 
cactgggaga gggtgatacc cacacagctg 64 8 0 
cccagagcct gcaggagcgc accccactca 6540 
taaagcaggt gaggctttga gaatgccaaa 6600 
gaaggctgag aggggcagct cgagtgtgga 666 0 
cagagaaagt gcccgcggag aggcagaatg 672 0 
ccagaaacaa caaggaccgg tcttcgtgtg 6780 
gactacaggc tggggtacag aggggtcagt 684 0 
agtcatcggt taagagggta gcctccgtgc 690 0 
acctttcctc agccagattc ctgtttcctc 6960 
atatgccctt cagtccagaa gctagaaaga 702 0 
agacgccacc cctgcccact cagctcattc 7080 
aggtcccctg atgctgccac ctgggaaggg 7140 
tcccccgatc cgatcctgat tcaaaaggtc 7200 
ctttctgtgg ggactgtttt cttctcttct 7260 
tcacacctgt aatctcagca ctttgggagg 7320 
gggttcaaga ccagcctggc gaacatgaca 73 8 0 
acaaaaaaac tgtctacttg atgtcctcag 7440 
agacaaaggg gggatccaaa aagcatgctt 75 0 0 
agtgcagatg aaatcattgc ttcacactaa 7560 
atgggccctg tgttgagaac agttgaggtt 762 0 
tctacttttg caattttcca taataagaag 7680 
acctgtaatc ccagaacttt gggaggccaa 774 0 
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ggtgggtgga tcacctgagg ccaggagttc gagaccagcc taaccaatat ggtgaaaccc 7800 
atctctatta aaaatataaa aatggttggg cgcggtggct tacacctgta atcccagcac 7 8 60 
tttgggaggt caaggtgggc tgatcacgag gtcaggagat ggagaccatc ctggctaaca 792 0 
cggtgaaacc ctgtctctac taaaaataca aaaaattagc caggcctggt ggcacgcacc 7980 
tgtaatccca gctactaggg aggctgaggc aggagaatcg tttgaaccca ggaggcggag 8 04 0 
gttgcagtga gctgagatgg cgccactgta ctccagcctg ggtgacaagg gcaagactcc 8100 
gtctcaaaca ataacaacaa caacaacaac gacaacaaca aatatataaa tatatatata 8160 
taaattagct gggcatggtg gcggcgcctg tagtcccagc tacttgggaa gctgagataa 822 0 
gagaattgct taaacccggg aggcagaggt tgcagtgagc cgagatcaca ccactgcact 82 80 
ccagcctggg tgacagagtg agactctctc tcaaaaagaa aaaaaaattg aaaaataaat 834 0 
cgttggtatt ttgaaaatgc tgtgaattga cactaatact tcatttttgc cagtcatgtg 840 0 
ataaacgtaa ttatttacca gtgtaggggg aaaaaagcaa agaactgttt tgtaggaaca 8460 
ctgctggttt gtagctctcc ttcgttctct cacctccaac tccagtcttt ggccagtatt 8520 
atctggtatt acccctcctt ggttttaatc agagttaccc ttcaacttca ttcctcctgt 8580 
ctgagcatgc ttgcctttat ctgtttttca tctgtaagga taatcctagt gtaaggaact 8640 
tcgatttcaa cctaacctaa accttcccct gatctaagct tttctttcca ctgcagctat 8700 
gactttgatg tgatggggag ttgctggttg tcatacttgt tttcaaatta cccctcttgg 8 760 
ataaataatt ttttttgtct agctttatca taaaggtctc tgatgttttg aaaagaagta 8 82 0 
tctagataac caaccagaga actgttgggg ggaaaaaaag caaaacaaaa ccaaaagaag 8 880 
tatcagagca ctgaaaatat gcttagcaat attaagcgtg aaaaacaaat ttcagatatg 8 94 0 
aaagattatc ttggattgaa accacattgt gattgagaaa cttgaagaca aagtaacttc 90 00 
atgagtcaaa agataagaaa ccaactagca agaacagcag atgttttggg tggagctttt 9 06 0 
gtcacaggct ggggtggggt aattcacatc cagccttcta actgtccttc cctccaggcc 9120 
caacccatct cattccacct tcttcagggc tcctcattag cttcaagata aaacctgaat 9180 
ttcttaaagg gaatataaga tgactctacc tatctcccac cttgtatctc aaagtttcct 9240 
tcttggaagc ctttcttgac tccccttaaa aaaaaaaatg gtgatttttt ccatgggtgc 93 00 
tcccaaaaca ccaaaataca caatacattt ctgtatgtat gtaggtatgt atgtatgtct 93 6 0 
ttattttgga ggcagggtct tgctatgttg cccaggctgc agtgcagtgg ctattcacag 942 0 
gtgtgatcat agcacactgc agccttaaac tcctgggctc aagcagtcct cactccatgg 94 80 
cctccctctc cagtagctgg aattacagac actacggtat cacccagccc tgcaatacct 954 0 
ttattattgt tttccctgct gcaagttctt tgagctcgga cagtcttgtt gacctgtgca 9600 
gcacctaagc ttagcaccta ggagtttctc aaaaaaaaaa aaaaaaaaaa aaagaagctg 9660 
agtaggatcg gtgaccctac agaattgtat tatagcagcc gcaaatgaag atggctaatt 972 0 
aaacaaatct gtaggctggc aacagaaatg ttactttcct aacagaagag gaaccttatc 9780 
cataaaagat acagtataca gactataata acgatttatt atttaataaa atgatttatt 9 84 0 
ttattattta ttcatatatt tttattgtgt gcttactaag gagtcagcct ctatgctaaa 9900 
cactttatct acattacctt atttgcattt atcctaaact tttttttttt attttttgag 9960 
acagagtctt gctctgtcac ccaggctgga gtgcagtggc gcgatctcgg ctcactgcaa 1002 0 
gctccacctc ccgggttcac gccattctcc tgcctcagcc tcctgagtag ctggcactac 10080 
aggcatgtgg caccacgcct agctaatttt cttttttttt gtatttttag tagagacggg 10140 
gtttcactat gtcagccagg atggtctcga tctcctga.cc tcatgatccc tcgcctcggc 102 00 
ctcccaaagt gctgggatta caggtgtgag ccaccgctcc tggcctatcc taaactttta 10260 
tctgtttgtt tgtatccctc tccttcacct cctttatatc tcatcaactc tgttaagagt 10320 
gtggagacta aggccggacg ccatggctca cgcctgcaat cccagcactt tgggagatgg 103 80 
gtggattgct tgacaccagg agtttgagac cagcctggcc agcatggtga aaccccatct 10440 
ctattaaaaa tacaaaaatt agccgggtat ggtggcaggc acctgtaatc ccagctactt 10500 
gggaagctga ggcaggtgaa tcacttgaat ccaggaggca gaggttgcag tgaggtggag 10560 
gttgcagtga gccgggattg tgccactgta tcccagcctg ggtgacagag tgagaccctg 10 62 0 
tctcaaaata aaataaaata aaataaaata aataaaataa agtaaagtaa aatctgcata 10680 
cctagataat aatgcaacac tgcaaataca gtaaaaaatg tgactgtaca tgttacgcaa 10740 
gtgaatttta tgatgtgcct atacatccat gcagtatgta cattatatct caataaaact 10800 
ggttttaaaa tcctatgtaa ggttttctat gtaaataaac taaaaatgtc tagaataact 10860 
gttaattgca aggaaggaac tgagatgggg gatgggcctt aaggagaaca agtttgattt 10 920 
tttttatctg tgcacttctg tatctgaatg ttttccagtg agcatatgtg ttaacttgta 10980 
tatttttggt ctgttttatt cactgctgta atcctagcac ccagatcagt gcctacacgt 1104 0 
agcagaggct caataaatat ttgttaagtg aataaataaa tgaattatac tttaaatgta 11100 
aaaaaaccca agtggagtac ataataactt gattggtttg tgtatggctg actcaaactt 11160 
tctaattttt aaaattcatt tctaaaatag atttatggaa ccaatgcttt ttagcaattt 1122 0 
gagaactatt cttggaatac tctgaatggg tcctggctta aaaaatccaa gcactgaatt 112 80 
tgatttttgg ctgtaaaatt tggctatgaa aggagtttcc ccagtatatc ttttaatcaa 1134 0 
tctgctataa agcatgtaca atcatttatt tttcttatct aatatgagaa aatgaggtgt 11400 
tgtaactgaa catagctgta actatgttca atagtgactt gatttgtatt tggtattgcc 11460 
tttacattat ctgattgatg atttttttaa acaatagtga aagtaaattt accagtagtt 11520 
tgcaatccag gttaaaatct gtatctgaac acctccttcc ctgatgtact tgcacgtata 115 80 
ttaaggtaaa tacttgttga cacatatcta aaatgctgaa ataatattgt ctattagtgt 1164 0 
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ttaaatgtgg 
ttgctaaaat 
attgatttta 
aaggatctga 
tgaaggccag 
actaaactaa 
tgttctaaat 
tatatatata 
tgactttcac 
actcagacac 
cacttcagga 
aaatttttta 
agcactttgg 
gctaacatgg 
acccgggagg 
cagagcaaga 
gtgtgatgct 
gaacccagga 
aacagaatga 
gcacacacat 
gaattcaggg 
gggaccctgt 
gtcttagttc 
aagaagttta 
tctggtgcaa 
catgcaaaag 
gggctcactc 
aatttatacc 
aatactgtta 
caggcccgag 
aaccaaatcc 
cttaattctt 
tttcaaggtt 
ttaaagaaga 
agaacaagaa 
aaagatcagt 
acaagaaaaa 
agaagtaatg 
aacagaccca 
aaagggtttg 
tgggcacatt 
cgggtggatc 
tctctactaa 
cttaggagac 
agattgcacc 
aaaacaaaaa 
tgagacaggt 
ccctgtctct 
agctactcgg 
agcccaggtc 
taataataat 
gtatttgggg 

gggggcataa 

ctctcctgat 
ccagtgggac 
tccaacaaaa 
ttccccaggc 
ttaagtgatt 
cccaatgaga 
cagatgcttg 
attagtccag 
accattccac 
ccataaagac 
atggaatgaa 
caccatggaa 



ttactaatta 
ggaagttttt 
atcttaccct 
taaaagcagt 
ccactgcact 
actagatgta 
cattcaaatg 
gcttaaaagt 
atttaacctg 
agtgggtcac 
ggagttcaag 
aaaaattagc 
gaggccaagg 
cgaaacccca 
tggagcttgc 
atccatctca 
gcacacctgt 
ggcagaggtt 
gactctgtct 
gtagtcccag 
ctgaggtgag 
ctctcaaaac 
attttctgtt 
tttgacttat 
gctttcgtgc 
agactgcaag 
ctgtgagagc 
tgagggctct 
cattggcaat 
gaactcagat 
cagtggcttg 
caaacaaagt 
cctttttggt 
gggaatctac 
aagggtattg 
gttgggtcag 
agagaaacgg 
atcgagagac 
tttcaggcca 
ggatgatttc 
ggctcacacc 
acctgaggtc 
aaatataaaa 
taaggcagga 
agtgcactcc 
agaggctggg 
ggatcacttg 
actaaaaata 

g a gg ctaa gg 

atgccactgc 
aataataata 
caagaatcat 

a ggga.tagag 

acccaccaca 
aaggaaaagt 
agtcttaatt 
tggagtgcag 
gtcctgcttc 
tactatccca 
cgaggttgtg 
ccactgtgga 
ccagcaattc 
acacacacat 
cctaaatgcc 
tactacccag 



tgtgatgatt 
aatttctatt 
tcttctaaaa 
gaggccttgc 
ccagcccagg 
cacagttgag 
catggagcta 
atgtaatttg 
tggctcttca 
atctgtaatc 
actagtctgg 
caggtgtggg 
caagaaaatc 
tcccaccttc 
agtgagccaa 
aaaaaaaaaa 
gatcccagct 
gaattgagct 
caaaaaaaaa 
ctatttggga 
ccatgattgc 
acacacacaa 
gctaagacag 
ggttcaggag 
tgcatcttaa 
agtgagccaa 
caattcactc 
accctcatga 
taagcttcca 
ggctctagga 
gggcagggtt 
cacataatta 
cttaagatcc 
aattaatgaa 
tggtttttaa 
actgtgaggc 
gaaggacaaa 
tttctggtga 
aagcacacct 
tgaacccatc 
tgtaagtgtg 
aggagtttga 
attagctggg 
aaatcacttg 
agcctgggca 
cgcagtggct 
aggtcagaag 
cagaaattag 
caggagaatc 
actccagcgt 
ataataataa 
tgaaattgtg 
tgagtgatgt 
gctcttatcc 
cagtgagaat 
gaccttggga 
tggtgcaatc 
agcctcccaa 
cactagtcag 
gagagaaggg 
aagcagtttg 
cattactggg 
gcgtatgttc 
catcagtggt 
ccataaaaaa 



atttacaaca 
taatgcattt 
caggggttct 
actgtaaaaa 
caacagagca 
gatggttcca 
tccatagata 
accaaggttc 
gggtatccaa 
tcacattttg 
gcaacactgc 
ctgagtgcag 
acttgaggcc 
tcaggaggct 
gatcatgcca 
aaaagaaatt 
actcaggagg 
gagatcatgc 
aaaaaaaaaa 
ggctgagtgg 
accactgcac 
gaatatcata 
aatacctgag 
gccaggtagt 
catggtggaa 
gctagctttt 
cctcgagaac 
cccaatcatc 
agacaggaac 
tgattgacag 
tagttttgtt 
tttaaatgtg 
taagaagtcc 
ggtttatttc 
atgtggtttg 
tgcctgatac 
atgaaggaag 
agagccaccc 
atcattcagt 
ttcggggcga 
agccaatccc 
gaccagccta 
catggtagtg 
aacccaggag 
acagagcaag 
cacacttgta 
ttcaagacca 
ccgggtatag 
tcttgaacac 
gggccacaaa 
taatttgctg 
tcctactcta 
agaccttgca 
ctctccagcc 
ataaattcca 
ggatatattt 
tcggctcact 
gtagctggca 
aatggccatc 
gatgcttaca 
gcgattcctc 
tatataccca 
attgcagcac 
agactggata 
gaataagatc 



atcaaccttt 
ataaatatat 
taagcctttt 
cgtacacatt 
agactfctgtc 
aacctaaggt 
cttccacatc 
ctagcttttt 
ttcatttatt 
gg a ggccaag 
aataccccat 
tggctcacac 
aggagttcta 
gaggcaggag 
ttgcactcca 
aaaaaacaga 
ctgaggcagg 
cactgcactc 
aaaattagcc 
ggaggattgc 
tccagcctga 
ctcaacttgc 
actcggtaat 
ccaagaacat 
aagcagaagg 
ataacaacct 
tcacttcacc 
tcttaaaggc 
tttggggaga 
acaggcttca 
taattgaatt 
atataactaa 
aagactagca 
tcatactttg 
ggaaatgttc 
aaagagaaac 
ggtgagagtt 
aatctggaga 
tgtagttagt 
agaatttgct 
agcaggttgg 
gccaacatgg 
cacacctgta 
gcggaggttg 
actccttctc 
atcccagcac 
gtctggccaa 
tggctcatgc 
aggaggtgga 
gcaagacttc 
attcctttgc 
tagctagacg 
aaggaagcaa 
cctcccgctc 
agagaatacc 
tgagatggag 
acaacctcca 
agagaaatgc 
actagaaagt 
cactgctggt 
aaagaactta 
aaggactaga 
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gatagagctg gaggtcatta ccctgaggga actaatgcag gaacagaaag tcagatagtg 1560 0 
catgtttcca tctataagtg ggagctaaac agtgagtaca cacggataca aagaggggaa 15660 
caagagacac tggggcctac ttgagggtgg aggctgagag gagggtgagg atcaaaaaac 1572 0 
tacccgtcag gcaccatgct tattaactgg gtaacaaaat aatctgtaca ccaagccccc 15780 
atgacacaaa atttacctat ataacaaacc tgcatgtgta tccccgaacc taaaatgaaa 15840 
gttaaaaaaa aaaaacagcc tggccaacat ggtgaaatcc catctctact aaaaatacaa 15900 
aaagaaatta gctgggtgta gtggcaggca cctgtaatcc cagctactcg ggaggctgag 15960 
gcaggagaat cgcttgaacc cggaaggcgg aggttgcagt gagccgagat cgcaccactg 1602 0 
tactcaagcc cgggtgacag agaatcagtg gtagatccaa aaatggaatg agtgcggcat 160 8 0 
aatcattcga agtgttcagt gtgagtgaag agagggcagg gttggtgcag tagtattgac 1614 0 
aagtacatct gcattgaagg gtcctggtta cagtgaaacg tgaagaggaa ggagccagcg 162 00 
aaaagagata ggggatcatt ttggaaaatg agatgactga ggatcaaggt ctcagtttat 162 60 
aattgaaggg gagaaagact gaaggctggg gaggggatgg ctttcgtgtg tagaggaata 163 2 0 
tgagcactga atttctaaga agagaagaat aaaagagaca ctacttgtga ggctccgggc 163 8 0 
atgacgggaa tattggtggg cggtgtgtgt ggtgtgtgtg ttgcagggag caggcattga 16440 
tctgatggaa ggaatgtctg tgtggaagag taaatagcca ccagcctgaa gttgaccagt 165 0 0 
aaaaaatccc aaaacacatt caactgagtc ttatcctctt aaatgactcc aagtttcaag 16560 
aaaatttgcc tggacaagca atcctcttcc tcacccatta aagatactgc attttacttt 16620 
tgaaaagcca acaacaaaga tgcaacacct ttttaataaa gaatctcccc ctttgatggc 16680 
ttagattttt agctgcctag agaaaggcaa gctaggacgc tgctttcttg gtccattccc 16740 
ctatacgctt ttaggtaagg tttttgtttg atgcacagtg tctgaactgc catgtacttt 16800 
tgcaaaagtg catttcctgg gtgtgtgtgt tttatggcaa ttgctaccat ttcttctaat 16860 
cacttgccac aggtgtccca tagctatcag gggtagaact gagggtgcag cggggaggcc 1692 0 
catgtgccag gctgtgagtc taggcaggtt gttggaaacg cagttgttta ctaggccttg 16980 
gtgtttggta cattactgat atgaagcctg gagggaggac tggtgtgcag atgatctgca 17040 
tctgctatca ggagcaagaa acattgaata aataggcaaa attgctaagg aaaaaaatgc 17100 
tctcctaact tcaattcttt tccttttcct tcctttgggc acccccatct tcaggtgccc 17160 
aatagtgtca taaaaatgta tttcttaaaa aaccctaagt gtttgagttg actccaagtt 17220 
aatatatatc aacattaaaa ctaaaaaagt taaaggcata ttaggctgag ttatagtagt 172 8 0 
aaaacagcag agcaaaggat acaatggtcc cactctagat ggttgtagag tctagatgat 17340 
tatattctgt fcttaggcatc ctgttttgat aaggacactg accaactgaa ccacaatcag 174 00 
agaaaagcag ctagggtctg ggaaccacat tacctgagaa atgactcaag gcctggaaaa 17460 
agaagaccga tagttatctt tatatattaa agggttgtct gccacatagt aaagggaaat 1752 0 
attggccggg tgcagtggct cacacctgta atcccagcac tttgggaggc caacgcgggc 175 80 
ggatcacagg gtcaggagat cgagaccatc ctggctaaca cggtgaaacc ccgtctctat 17640 
taaaaatata aaaaattagc caggcgtggc ggcacgcgcc tgtagtccca actattcggg 17700 
aggctgaggc gggagaatgg tgtgaacccg ggaggcagag cttgcagtga gccgagatgg 17760 
tgccactgca ctccagcctg ggcgacagag cgagactccg tctccaaaaa aaaaaaaaaa 17820 
gaaaagaaaa agaaaaggga aatattcagt gtcgctctgg aggacagagc taggaccaat 17 8 80 
gggagggagt gaccaggaaa tatatattgg attaaaataa gaaagaaatt tctacgaatt 17940 
agagttgttc aaaaggagag tggaaaaaag caaactgcag aacagcatta gaagtacaat 180 00 
cctatttgac tttgaaattg cacacagaag tccttgaaca gtggagagac aggatcattg 18060 
ctttagaaaa acgatactgg tggcaagcta gaaggtgcgt gagaaaagga ggtaaggatg 18120 
gcagtgaata gcccattgaa atagtccagc caaaagatga tgaggcctta aactggggta 18180 
gtagcagtgg gcatcatgaa ttagggatga cccaattgtc cgtcgatgga taaatggaga 18240 
aacaaaatgt agtctctgca taccatggaa tatgattcca tcttaaaggt gaaggaaatg 18300 
ctcacacaga ctacaacatg gatgaacatt gaggacattg tgttaagtaa aataaaccaa 183 60 
tcacagaagt acaaatactg catgatttct cttatatgcg gtggaatata tactcttaca 18420 
ta.ctcta.cca. cctagagtag tcaaattcat agagacagaa agtagaatgt tagttggcac 184 80 
aggggttggg ggagggaaag gggagtggga gttagtattt aatggataca gagttttaat 1854 0 
tggggaagat gaaaaagttc tggagatgga tggtactatt ggttgcacaa tcatgtgaat 18 60 0 
ttacttaatg caattgaact gtacacttaa aagtggttaa ggccgggagc agtagctcac 18660 
gcctgtaatt ccagcacttt ggaaggccaa ggcgggcgga tcacctgagg ttgggagttc 18720 
gagaccagcc tgaccaacat gaagaaaccc tgtctctact aaaaatacaa aattagccag 18780 
gcttggtggc gcacgcctgt aatcccagct acaccggagg ctgaggcagg agaatcgctt 18840 
gaacctagga ggcggaggtt gcagtgagcc gagatcacac cattgcactc cagcctgggc 18900 
aacaagagcg aaactccatc tcaaaaaaaa aaagtggtta aaatggtaac ttttatgtta 18960 
tgtatatttt accacagtaa aaaacacttc taaatttaaa acaaacaagg ttagagataa 1902 0 
atttgagaaa gagtttaaag atacaaatga aagtagagta aaggtgattg ccaagctatc 19080 
tagcttagct gattaggtag atgatgaggc cattagccaa gaaagagaac attaaccaag 19140 
aggacaaaca gatgattagg agctcagttg gagaaatgtg aagtttgagt ggcctgccaa 192 0 0 
acactcaatg ggagattttt aaaataacaa ctttactgag ttgtatacaa taaattgcac 192 60 
ctatttaaag tgtgccattg aaagagtttt tttttttaat aaaggctagc atttattaga 193 2 0 
tgcttattac agccattttc ccaatttttt tttttaatga catttcacta cgttgcccaa 193 80 
tctggtcttg aaatcctggg ctcagcaacc ctcccccacc tcagcctcct gagcagctgg 1944 0 



FIG. 6E 



WO 2004/035741 



PCT/US2003/032556 



12/132 



gattacaggt 
taagagatga 
aatgcagcct 
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ttcaccttgt 
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tatatgtatt 
tatgaataat 
tgagctcaag 
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gagtcttgct 
cgcctcctgg 
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ctgggattac 
ttaagtgttg 
tcctaagact 
cattcatttt 
ttttttcttt 
catcatcatg 
ctcctgaata 
tgtagaaatg 
aagtgttgga 
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gtcaggagtt 
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tacttttttg 
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agaccggcat 
ggaatgcggt 
gcttcccttt 
agcaacaagg 
aggtcttggc 
ctggggagga 
ttgacagtcc 
gaggcgagga 
actaccagat 
tccataccac 
attccattga 
gggaatgcag 
gagcttgagg 
cctctgaccg 
cctcaaactt 
tatctggcct 



tctactaaaa 
caggaggctg 
atcttgctac 
aaaaaaagaa 
atgcattcag 
acacatatta 
ggtcaaatac 
taccgaacaa 
ttctatcctc 
aattaatttt 
tctcactata 
acctactgag 
ttagaagtgc 
gaagaaagag 
gtatttagac 
tctgaatgct 
ttatttcatt 
tgcatttctg 
agtttcccat 
ttgggaggct 
atagtgagac 
taataataat 
cagatgggag 
ctgcactcca 
gttgatagct 

ttgggtctaa 

tgttacaaca 
tttgttttgt 
gtcggctata 
cacctggtgt 
tttggcaaat 
gaaaaaaatt 
tgaaaataat 
agcttagaat 
ttctaaactt 
ctgccatagt 
agcaatactg 
aatgtggtgc 
aaaaggggag 
aaaagacata 
aaatcatcaa 
gcaaaagagt 
accacataaa 
ttcatggcgc 
gtgctcaggc 
agatgttgta 
ccaggatctc 
gatctctgct 
tttctcctgt 
gaagaaaaag 
gcagtccctc 
cttcccatga 
ctcaagcttg 
aaataggaat 
agaaccatcc 
tgtccaacag 
atacttaaga 
tgtgggctgt 
tgccattggc 
cctcagcatt 
caaagtgaac 
gagtaagaaa 
tgaagcaaag 
ttagggtagt 
tgtctccaac 



ttacaaaaat 
aggcaggaga 
tgcactccag 
attccatttg 
aagtgagtga 
acagtgttaa 
atagctactg 
atccttttcc 
ttcccaccag 
atatccttca 
ttgcccaggc 
tagctgggac 
ctagaaatta 
tgtcaaatcc 
tccaaggcaa 
tgctgtgctg 
tcaggtcctc 
tatgtgtgta 
aattgaaaag 
gaggcaggag 
cctgtatcta 
aataaaatta 
gatcgcttga 
gcctgggcaa 
ccctggaatc 
aatttttgta 
actatcataa 
ttagtgatag 
attaatggtg 
atttggatgg 
gttttctccc 
gtttcttttc 
tcccagcctc 
tttttttaaa 
agaacccgtg 
agctggtgtt 
ttttccttca 
aacctttttt 
gaaatggtaa 
ctgtatgtct 
gtcagaattc 
cccagaacct 
gaagcctgtt 
tccttgcaga 
ctggcaagct 
ggtagttgga 
tccccaaaac 
gttcagctcc 
tacaattctt 
gtgaaatgag 
gggcagcact 
tcatgttgtt 
ctctttctca 
cccgttcact 
agctccttct 
gttcccctgc 
tattttccac 
ggcagcagta 
agctgtctcc 
cctagagtgg 
cagccagtgc 
tcgaaatggg 
ggccattctg 
gccacacaac 
atccctatct 
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tgggcctcta 
atagaaatca 
gcactgactt 
tataactgtg 
acagcaaaga 
cctaagttac 
ctacctgtgc 
attgcagatc 
acttgattat 
actcaaggca 
tttgtgatgg 
aagttgcctt 
aatgttttcc 
tatgggtgga 
ttctctacta 
acttgggagg 
gagattgcac 
aaaaaagaaa 
atacttatct 
ccccttggct 
tatttccact 
cttctcttct 
ttcttttctc 
ctaggctagt 
tgggattaca 
aacaaaacaa 
ttgggggatg 
tcctgcttca 
actcttattc 
agtggctcct 
ggggcttaca 
attgccaagg 
agccaagctc 
ttggacaggt 
cccaggacct 
gcctgaccat 
agctcaaacc 
agagtttgag 
ttagttgggt 
gatcgcttga 
gcctggtgac 
ttgtgggcaa 
gtcataattt 
gtagagtgag 
cacattaaag 
aaggaggagt 
cagaggaagt 
gccctggtgg 
tgaggagtgc 
gacaattgct 
gcactttagg 
gcaacaggat 
tggtgtgcac 
gggaggtcaa 
ataagactct 
ttattttatt 
acctttggag 
gagacagaca 
aacactagct 
acacccaccc 
cagatggtga 
ttgcggcctg 
tgatctccct 
agaagggaag 
ttagaacttt 



tcatcagtca 
agggttcgag 
tctctagatc 
ttctaaaatt 
gtatttaaaa 
tttggtcaaa 
ttttcatgac 
tgctgtcttt 
ttttgttgcc 
ggacactggt 
ctgcggcatg 
cctatgttat 
tgctgggcac 
ttccttgagg 
aaaatacaaa 
ctgaggcagg 
tatggcactc 
aagaaaaaaa 
cccatttttt 
ctttgtctcc 
tccatgtcat 
tctctcctct 
tctctctctt 
tttgaactcc 
ggcgtgaacc 
tgtaataagc 
gagggtgagg 
ctcagtttta 
cttcattact 
ggaggttaga 
gaggtgaagg 
aggggcagct 
tgaatgggat 
gtaaggttat 
cccagtggct 
gagtggccta 
tataatccca 
accagcctgg 
gtggtggtgc 
gtccaggagg 
aaagggagac 
cagggagtca 
accttagaaa 
caggagaagg 
aggtaggatc 
taatgatgat 
tttaatgatg 
atgcagaatg 
tgggctgcta 
cctcaataat 
aggccgaggc 
atagctatac 
ttgtagtcct 
ggctacagtg 
gtctctattt 
ttttttattt 
tgcatctttc 
tggaaggtgt 
gggtaagctt 
caaaggcttg 
atgcccagta 
agccccactg 
gttgcttttg 
agaaaagaga 
cctaagtgaa 



tagtgttttc 
cttcagctct 
caatttcttt 
ccataaatct 
tactattgta 
ctttaaggaa 
ttatcttcct 
tcttctcttt 
catctctaga 
gttttccgtg 
ctgagctggt 
aagtgggagt 
agtggttcac 
tcaggagttt 
aattaactgg 
agaaccactt 
cagcctgggc 
gaaatgtttt 
gcacatttac 
tggaagaaga 
cttcccttct 
cctctcctct 
tctctctttc 
tgggctcaag 
actgcgcctg 
tcttataccc 
aacgtggtga 
gtagcaggta 
ttcccccact 
tgctggggaa 
tcacagacgc 
caggctggga 
ggtcaggggc 
cctgctggaa 
caggatggga 
ggatgctctg 
gcactttgag 
gcaacatggt 
gtgtctgtgg 
cagaggctgc 
cctgactcaa 
tgcaggaatt 
cgtcactcgg 
tggcctcgga 
cctaggactg 
actcaggttt 
agcacaaagg 
gagtggggtc 
ccccttggct 
tggtaaagga 
aggaggattg 
cctgtctcta 
agatacccag 
agctatgatc 
aaacaacaac 
cccgcaaaga 
tgatactgtt 
cgagtcagac 
aggcaacctt 
atgtgataat 
aatattagtt 
tctgctaact 
tgtgtaggtt 
aagggagagg 
aatgttgcct 



atattaaata 
gctgtaaggt 
catctaagac 
tccttaaact 
agatactgta 
ttccactatt 
catgctcccg 
atctactttt 
gagaccctcg 
ttttccggtg 
gccctttggg 
tagggtctct 
acctgtaatc 
gagaccagcc 
gcgtggtggc 
gaacccggga 
aacagagtga 
ccatgaaatg 
ccagctgtga 
gtaatctata 
cttctcttct 
cctctttcct 
tttttttgag 
cagtcctcct 
gcccattttt 
atcccagtcc 
agatcctact 
tagagtagtt 
ttatcatttt 
aatggggaag 
ctgggtagta 
tggggggtac 
agcttctcag 
agacatcaag 
gcttcagcat 
ctaagagctg 
aggctgaggc 
gagacaccat 
ccccaactac 
agtgagccca 
aaaaaaaaaa 
atttaagcag 
agtttcctaa 
aatgaaggga 
gagggtttgc 
ctgggccggg 
tgattcttta 
ttgtgtttgc 
atattctctg 
ccagccatgg 
cttaaggcca 
cggaaaaaaa 
gaggctgagg 
acaccactgt 
aaaaaaaaaa 
cccttgaagt 
ggttttaatg 
ttggcttcag 
aatttcctca 
tataatgagg 
tctgccccct 
aataaaacat 
tttgttttat 
aggagggaca 
gaaagagtac 



atctaataga 
ggtgtatggc 
atagggatgc 
actacttact 
atattttccc 
tctagtcttg 
cttttccttt 
atttataagt 
ctctaaaaaa 
acaccacaca 
ggctgccccc 
catcttaaaa 
ccagcacttt 
tgaccaacat 
tcatacctgt 
ggtggggatt 
gactctgtct 
cttcactctt 
gaggtccttt 
gaataaaaga 
cttcccttct 
cttcctccta 
acagggtctc 
gccttggcct 
tcttaatggt 
ctgagacaga 
tcaggaatgg 
ggtagcaaag 
agacatttaa 
aaagcacacc 
cagaccctgg 
caagggactg 
agctgaaaga 
gcctgagaga 
gggcaggaca 
aacattcggc 
aggaggattg 
ctctacaaaa 
tcaggaggct 
gatgatgtca 
aaagaaattt 
aggaacatca 
cactaaggcc 
agtgacaggg 
tggttgcggg 
caactgagtg 
tggccgtgcc 
tttgctcact 
acctgtcatc 
tggctcacac 
gaagttcggg 
aaaaaaatag 
catgaggatg 
actccagcct 
attggtaaag 
cgctaccaat 
acaaaggcca 
agccagaaag 
cctgtaaaat 
taaagtattt 
cctggcccca 
gagcttggtc 
ttaatctttc 
cggaatgata 
cttcaggtgt 



aaaagcatga 
cccgggcaag 
tggatttgat 
agtctaatga 
cataagcgtc 
taggttcacc 
gatgttagtg 
ctcagcatgc 
agtcataggt 
gtttggtggc 
agtgtctccc 
gtacatttga 
gggaggccaa 
ggtgaaaccc 
agtcccagct 
gcagtaagcc 
caaaaaaaaa 
tgctatatta 
ggctgtttat 
ttgcactgtg 
cttttcttcc 
ctcctcctcc 
acaatgtttc 
cccaaagtgc 
gaaaacaaaa 
gtagcggttg 
caaaatagca 
ctggtaatag 
ttatgaattg 
ctgccctgca 
ccctggagac 
cttcccccac 
caagcatgag 
gcatgaccat 
gagaagcagg 
tgggtgcagt 
cttcagccca 
aatttaaaaa 
gaggagggag 
ctgcactcca 
gcacgttctc 
cgatcataat 
cagggttgga 
atcagagaca 
gagtgaggga 
agaggacccc 
aggcttccaa 
cacctgtggg 
ttaacattag 
tataattcca 
accagcctgg 
ctggtgttgg 
gcttgagccc 
gggcaacaga 
acctcacttt 
gtcatttgct 
gaacgggaaa 
atgggtttgg 
aaggaaaata 
atgatcctag 
ccatagacgc 
tttaccatct 
ggacaatgag 
caaactcaat 
cctgcctcag 
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ttctttctcc 
ttaagactaa 
ctggccaata 
gcacacacct 
gaggcggagg 
tttcaaaaga 
taatgagtaa 
cagccttgga 
tttactgttt 

gggggagcca 

caatttagaa 
gatacgcatt 
cgtttagcgg 
tcggaatgtt 
ctctttttct 
ccatcaaaaa 
agatacatga 
aaaacaactt 
atttatttct 
gagactaata 
aaatccattc 
agtgttgaaa 
tttggcacgt 
agagaagggc 
gtactaggtg 
gtcctcactg 
catcacccac 
tccaaatgta 
cctgaggcag 
aaataaacaa 
atacacattt 
aaatatataa 
gtgtcaaagt 
gatttctggt 
cacagtaaat 
acaggccaga 
gattagaaat 
ggccctgagg 
aaaaagtttt 
ctgttgatca 
tgagctcatt 
ctgaggctca 
ccaggatttt 
taaatgccag 
actgaagttg 
gccagtgtgg 
tggagagctt 
tggggctgga 
gaagagttgg 
tccaaattac 
gtaaaagttt 
agggaacagt 
agtagcacat 
acgagaatcg 
ctccagccta 
aaaagaaaaa 
cagcactttg 
gagctatgat 
aagaaaagaa 
ttagtatatt 
tctgaaaata 
attcataaga 
gcatttagcc 
aattcataat 
caggctggag 



aagagaaata 
gaatacctcg 

tggtgaaacc 

gtagtcccag 
ttgtggtgag 
aaaaaaaaag 
gacagaagct 
taactagggt 
tcatcatgat 
gtcttcatcc 
aaatgccagg 
ctttcttatt 
ttagtgcttg 
ttggcattgg 
gttgctgtag 
atccctctga 
aagtgttttt 
gttatcatat 
taaggtaagg 
ttacacctct 
ttctgcttgg 
taagtgcctt 
ataaatccca 
ggggagggga 
ccagaggaac 
aggcctggct 
actgctcctg 
aaacctacag 
gaggatccct 
acaaatatat 
tgttgtcaaa 
ataaatgaaa 
aaatattcca 
tatatgtaga 
atttaaaagg 
gaaacagtgt 
caggagggca 
gccagaagag 
taaagcagtg 
tttacagtgt 
gaaactcaca 
gagaggttca 
aaacttagag 
aacaaaagaa 
gtgtgagggg 
gaattctgca 
gcaaaactgg 
atggaaatca 
tcactgaggt 
agggaaagaa 
agagctatga 
ttctagagta 
ttcttctctt 
cttgaacccg 
ggtgacagag 
agaaattggg 
ggaggctgag 
tgtgccaatg 
aaagaaagca 
ctttcagtct 
gtttttctca 
atttgatagt 
aaacctctca 
ttttttaatt 
tgtgtctatt 



ttaacctatg 
aggcaggcag 
ccgtttctac 
atactcagga 
ccaagaggca 
aaagacttaa 
tcctggcctt 
ctgacagagg 
ggcagatgtg 
ttgaatctta 
cctccgcctt 
actccttctg 
caatctccct 
cttccgctct 
cagatcttct 
aaaagatcga 
ttgagtcttc 
aatacttagg 
ttaaagaaaa 
ttaaaaggca 
gatgagatta 
ttgatgcttg 
ggaactaggt 
ggagacagaa 
catagcactg 
ctccttctct 
tgaaactggg 
ctgagtgcag 
tgagcctggg 
atgtaaggaa 
gtgaatattc 
cgtagactga 
cacaaggcaa 
aaatcacatg 
agagattggg 
gaccagaatc 
gcaggaggga 
gattttgtag 
gagctgtatg 
tctaagcgat 
acactcttgc 
ttcactttgc 
gtgtccggtt 
gtgaaaaaaa 
agaggagaaa 
ggtagtgaaa 
tgagtggtgg 

agggtcattt 

cttaaagaga 
tgaatagcta 
taaatgtgca 
atgctgaatt 
agaaattggg 
ggaggcagag 
ggagactctg 
atttgggggc 
gtgggaagat 
cactccagcc 
aagattatct 
tttctggatt 
caagatattg 
gttataatga 
ttggacatct 
aaaaataatt 
cacaggtaca 



tgacaataat 
atcacttgag 
taaaaataca 
ggctgaggca 
ccactgcact 
gaatacctac 
ccaagactgc 
cacgcttcaa 
ttgtgtccca 
tagtcctaag 
gggtcctgtc 
gacatagata 
caggccacct 
ccagccttca 
tctaatctca 
aagttcagtt 
taattgtctt 
tcaggacata 
aaaaacacac 
gagcaggaaa 
ttgatttcct 
gacttgagaa 
actttaggca 
aaaggagcga 
cgtgagagcg 
gagttctacc 
ctaatttcat 
tggtctcctg 
caacatagtg 
aacctagact 
tacacatctc 
attcattgaa 
tacattttga 
ctttaacttc 
ttttagcagc 
ttgaaggtgg 
aagcaagaga 
ttaatttgga 
cattaggaaa 
ttacactgta 
aaaggtgata 
ccaaggtgac 
ccaaagcctc 
gaattcaaaa 

ggggagtcaa 

tcggaaagag 
gaataggagt 
acataatgac 
gcagaagaga 
ttagagaaga 
tatttatctt 
tgtaaaatta 
atttggccca 
gttgcagtga 
tctcaaaaaa 
tgggcaccgt 
cacttgagcc 
tgggcaacag 
tccatcagaa 
catacatact 
tgtatatttt 
taataatgca 
aggttgtttc 
ctttttagag 
atgacagctc 



atgtgtctac 
atcaggagtt 
aaaattagct 
ggagaatcgc 
ggtgacagag 
atggagctgg 
gtcctttttc 
gagtggagcc 
tccactgatt 
gtatgatggg 
caaatctttc 
agatctaacc 
ttcttagatg 
ctcttcccct 
tctgtgtgtt 
ctagccactg 
taacaaacat 
gtttctacct 
acaagaggaa 
ccatagggag 
tagttactac 
aaacttgttc 
ctgtgtttgc 
gggaaggagg 
accgacatag 
agcttcaccc 
gcaaatctaa 
tagttccagc 
agaccccatc 
gaattcattg 
taaaattaaa 
tttaacgaat 
aggagtttat 
cgaaagcatc 
agaggagggg 
gaaagtacaa 
gaaactgcca 
agaaaacatt 
attataataa 
ggctgagctc 
tcatcatttt 
acagctagta 
cattcttaac 
actcttgtga 
aaacaactgc 
gtaaggttta 
ctgaagtcca 
agtgtttaaa 
agcaaagatt 
cacatcaata 
tacagggaat 
tctgaatctt 
gctatttggg 
gctgagatcg 
aaaaaaaaag 
gtggctcatg 
caagagtttg 
agcaagaacc 
ataaatatga 
ctttttcaaa 
tgcaaggcat 
tcataaaggc 
cacattataa 
acagggtctc 
actgcagcct 



agtagcacat 
caagaccagc 
gggcgtggtg 
ttgaacctgg 
caagactcca 
catatcaggc 
ccttgagcac 
tcagtagagg 
ttgccccacc 
attggcatct 
agcttttgga 
cttcatttag 
ttgggtagct 
tcttggcatt 
ttttttttct 
aagaatgtat 
acagtacttg 
gcaagtttac 
aaagattcaa 
agtctcacaa 
ttttccctga 
cccaaagcca 
caagcatgag 
gaaagtggct 
aagggagcag 
agggcatcta 
ataggtttca 
tattcaggag 
tctaaaatta 
aatttagtga 
ataaatgaac 
acatattttg 
gaacttctat 
tttattgtca 
gaaggacatt 
ggtccagttt 
gattagggag 
gtaattaaat 
catccaacat 
tttaggtata 
atggaagcag 
agcaccagga 
cacaaaataa 
cttaaatgtt 
tagaatttga 
gagggcaaac 
ggatacagcc 
acgcctctaa 
cggactaagg 
gtgacaagag 
atttccccat 
tgagtcctct 
aggctgaggc 
cgccactgca 
aaaagaaaag 
cctataatcc 
aggctgcagt 
tgtctcaaaa 
ttaacattta 
cagggatcct 
tcagtttagt 
agattaaaat 
ataatgctgc 
actctgtccc 
tgaactcccg 
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ggcccaagtg 
catgcctggc 
atgccatgag 
gtacttatgt 
ttgtaagtca 
cacgtttttt 
ccctctgttt 
ggtaacttgg 
cttctgcatt 
caggtgagga 
caagcatctt 
tccctggcag 
caggcccact 
tgggtgctcg 
tgcacttgtc 
ctctaattcc 
atgtgaagga 
ttttttcaga 
gaatgtgaac 
taggtgggga 
tatggcttta 
aactagctgt 
tgtaaaagac 
tttttttttt 
gatcttggct 
cctagtatct 
gtagagctgg 
ccacccacct 
aaacaaaata 
ttgtctagtc 
cctcatctca 
ttgggaggct 
atggtgaaac 
ctgtaatccc 
ctgcactcca 
agtacatgct 
atcacaacag 
ttcctataaa 
aatgcttagg 
aagtcaggct 
ctttgaggga 
aaccttatca 
gatttctact 
ccaggctgga 
tcaaacaatc 
ccaccacacc 
tggctcacac 
aggagttcaa 
aacataatta 

aagggagggg 

cctaggtgag 
agtcgcatca 
aagagagaga 
cgacagagcg 
tcgcatcact 
acaaaaaaag 
tccagcctag 
gagagagtgc 
aaaaaaaaaa 
tgcagtggtt 
aagtgctaag 
ccgctttgac 
ctgtcagtcc 
aaaagcctcc 
gcaaaaatat 



atcctcctgc 
cactttttac 
tgtgttcaat 
tagactgtag 
aaaggaaacc 
gttgttgatt 
acccttacaa 
atggtaaggc 
tccagcctgt 
agatatttgt 
tgcatttcct 
agcaaggcag 
gtgttggcac 
gcatctcccc 
agttaggcct 
atgtttcaca 
aaaaaaaatc 
ttttatatat 
tgtgcatttc 
aatgtgatac 
gtggagaaaa 
gtgaccttgg 
agataagcat 
tttttgagac 
ctctctaacc 
gggatcacag 
ggttttgcca 
ctgcctccca 
ctctatgtat 
ttttgtctgg 
agagtacatg 

gaggtgggca 

cccatctcta 
actactcggg 
gcctgggcaa 
acctgtgtct 
ttctgtttct 
aagaatctct 
ccccaactca 
aaccacttag 
ggcagttact 
gatctctcac 
gttttctggg 
tggagtgtga 
ctcctatctc 
cagggaattt 
ttgtaatccc 
gaccagccca 
accaggcatg 

agaggtggga 

accctatctc 
ctgcactcca 
gagagagaga 
agactgtctc 
gcactccagc 
aaaagaaaaa 
gcgaaagagc 
caaggttgca 
aaaaaaaaaa 
caatcactgc 
attacaagtg 
cgaatgaaac 
taacccttca 
cacggtatcc 
actttaagca 



cttggcctcc 
ttatttctga 
gcagagttca 
tgaaccatgc 
ttacaacaag 
ttttttttct 
accgctttgg 
tgtctgtccc 
gattttagtt 
caggtctgct 
ggcattctct 
tccccttttc 
aagcttcatt 
tggctgctcc 
gatgttaccc 
aaccgcaggg 
ggagtccatc 
gcaaactgta 
aaacgtatgt 
cgtttttatt 
cacaaggctt 
acaattcaac 
cctggcctta 
agaatctcgc 
ttcgcctcct 
gcacacgcca 
tgttggccag 
aaatgctggg 
agtgcttagc 
gccataagac 
ctggctgggc 
gaacacttga 
ctgaaaatac 
aggctgagct 
aagagtaaga 
caaaaaaaaa 
cagtttccca 
gatcaagaaa 
aatgtctgca 
ggaatggcgg 
cttcattcca 
ttttcaaaag 
ttttgtttgt 
tggcaggatc 
agccttctga 
tttttttttt 
agcactttgg 
ggcaacatgg 
atggtgtgca 
ggagactgca 
aaaaaaaaaa 
gcctaggcga 
gacagtgagc 
aaaaaaaaaa 
ctaagggaga 
aaaaagagaa 
aagaccctgt 
ccattgcact 
aggagagaga 
ttactgcatc 
tgagccacca 
gtctgtgggt 
tggctgggca 
ctataaaagc 
cagaatatgt 



caaagtactg 
atatttccta 
tttctgaaca 
tatctctttc 
gatcaacagc 
ttaacacctt 
gcactcagtg 
aaccggtcca 
agaggcaaat 
aggatttctc 
ggcctggaat 
tgtcttcaga 
tggtctgctg 
tttctgtcct 
tggatgggaa 
cctatggatg 
gcaacaatgg 

agggtcctat 

cagtattcct 
ttattagcta 
tggactcaga 
gaatctctct 
taggattact 
tcttttgccc 
gggttcaagt 
ccacactcag 
gctggtcttg 
attacaagcg 
acatgggaga 
atcctctctt 
gcgatggctc 
ggtcaggagt 
aaaaaattag 
tgagcctgag 
ctctgtctca 
aaaaaaaaaa 
ctctatggtt 
atttcagaat 
ggggccaggg 
ggactgtggt 
accatcctcc 
aagccaaata 
ttgtttagag 
atagctcact 
gtgagtaggt 
tttttagaga 
gaggctgaga 
agagaccccc 
cctgtagtcc 
gtgagccgag 
aaaaagagag 
gaccctgtct 
caaggttgca 
aaaaagagag 
ccctgtctca 
agagagtgag 
ctcaaaaaaa 
ccagcttagg 
gaccatctcg 
cttgaactcc 
tacctgccca 
cagataaggc 
tactcattac 
gcttgtttaa 
aactccaata 



ggaatacagg 
gaagcaaaat 
tgactatcaa 
ctacttcctc 
aacctttcag 
caggtatggg 
ttttttaaac 
gctcctcact 
ccaaggtggg 
tcccaggctt 
gctgtttttt 
gcctttctct 
gggagcttgg 
attcaatcag 
atggaacttc 
gattgggaag 
taggtattgt 
tcaaagacct 
atggggctgt 
ggctaataac 
actgggtcaa 
gagcctccct 
gttaggatta 
aggctggagc 
gattctcgtg 
ctaatacttt 
aactcctggg 
tgagccatca 
cacatgctaa 
ggcagcacag 
aggcctgtaa 
tcgagaccag 
ctgagtgtgg 
aggctgaggt 
aaataaaaaa 
aagtacatgc 
tgtatgatga 
tacagtttac 
aggtgatatg 
aaacttgaga 
ccatgtggaa 
tctggatttt 
acagggtctc 
gcagcctcaa 
ggaactacag 
tggtctcaaa 
caggcagatc 
atctctacaa 
cagctacttg 
gtcacgccac 
agagagagac 
caaaaaaaaa 
ccactgcact 
agagagagag 
aaaaaaaaaa 
ccaaggttgc 
aaaaaacaaa 
cgatagagcg 
ctctgtcgcc 
tcttctgcct 
atgtctacct 
cagagagggg 
ggtcaccccc 
aattactata 
atagatgaaa 



agtgagccac 
cactggtcaa 
tttgctggta 
atttccattc 
aaaaagcata 
ttagcagtca 
aaagaggcct 
ggcagaggga 
gagcctcact 
cagaaatttg 
gtcttgggcc 
gggcttggga 
ctgcaggctc 
cctcagcacc 
tttactgttg 
taaatttaaa 
ttcattaaac 
tgaaagccaa 
gatgcatatt 
cgcaagatca 
tattgttgct 
tagtattgcc 
aacaaaatct 
acagtggtat 
cctcaacctc 
tgtactttta 
ctcaagtgat 
caccagccat 
ataaagcttg 
ccactctctt 
tcccagcact 
tctggccaac 
tggcttgcgc 
cgcaatgagg 
actgagagag 
cacctgcgat 
caataagtgt 
aatcatatga 
attgggtgaa 
accctgacct 
atgtgaaccc 
ttattgtgaa 
tctctgttgc 
actcccgggc 
gtgagcgcca 
ccgggcacat 
acttgagccc 
aaaatacaaa 
gggtggggtg 
tgcactccag 
agtgagctga 
aaaaaaaaaa 
ccagcctagg 
agagctgagg 
aaaaaaaaaa 
accattgcac 
aaaagagaga 
aaaccatctc 
caggctggag 
cggcctccca 
ttttaaaaca 
ccagtttacg 
ggctctccag 
atattttgca 
attctaccta 
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atgaagagga ccatcttttt cacaaggtgt taaacaccat gaacagcagg aaagaaatag 39000 
gcaaagttgg cgagggagtg ttccattgtt cctgtcttta gttaaccaaa accactcgta 39060 
agacatttat tgctttttaa aaaatagctt tatcaaaata tgattcatac accatgtaat 39120 
ttacccactt acagtgtaca attcaatggt tttgggcata tttaccaggt catgctgcca 39180 
ttactataat ctaatctgca acatttttgt acccctaaaa gaaactccat acccattagc 3 9240 
aggcactctc tttttcccca aaccctggaa gccactaatc tacttccctg tctataatat 39300 
ttcctgttct ggatatttta tataaatgga atcatacaat atgtggcctt cttatgtctg 39360 
ggctctttca cttagcataa tgtcaaatat atatgtatgt gtatggatat accacattcg 39420 
atttatccac tcatcagttg atgggcattt gggt^gttttc cactttttga ctgttacaaa 39480 
tgctgctgct atgaagattc atgtacaagt gtgtgtggac atgtttttgt ttcttttggg 3 9540 
tatataccta ggagtggaat tgctgggtca actgctatct atctgtgttt aaccttttga 3960 0 
ggaactgtca gcttgttttc caaaacacct gcccgtttac atttccacaa gtgtgcataa 39660 
gggttccagt ttctttctcc acatgctcac ccatgcttgc tactgtctat ctccttgatt 39720 
atagccatct gcgtgggtgt gtgataagca tttattctga aggtgtaagg cagttttaat 39780 
agagcagctg aatttgatgt ttgatgtgat tattgagatc aagacctaat atagggatct 3 984 0 
tttctgaact tagatcacct ttctgtaaga acttttacta ttgcgttttc cactcgtcat 39900 
gtgtaccatt ctttgactaa ccagaggaca ggcctcttaa ggaaaggtct gatattttcc 3 9960 
ccttactaac cagtaaaatc atccaattct agagaactta ttgatataaa ttagctttgg 40020 
tacaattttc tgtgccatag cattgatggc tatcatcaat gctgcccacg gagaagctgc 40080 
tgatttcccc ccggaaaact cgggctgagg caggaggtac ttaagcagct ggggaagagg 4 014 0 
ttctccttct ccatacatga acacatatag caccatctcc ctctctttcg cctctggtct 40200 
ttcttcttgc ctctccattt agtcatgaaa catcctttca agttagacta aggtagtgac 4 02 60 
agccctaagg aaatgttgag gaaactgagc atagacctcg gtgactatga gaggtccgtg 40320 
catagtgaat tgaggggatt ggatgtcagt atccttgctt ctagtctgga gttcacaaac 4 0380 
ctgtgctctc ttcttttcct aaatgcctca ttcctttatt ttcactgccc taaaaaaaaa 40440 
aaaaaaagtt ttcagtatgt gtgatcctta gtatggttgt atggttatat ggttgacctc 4 0500 
atcagacatt ttgggttagc gtttcctctc cttttccgaa actggcctgt tttgcaaagc 40560 
agacaagaga attcatatag cttgacttta ggactcattg cattgggaga gatcaatatt 40620 
ttcaaccaat gaaaaactta cagctcccag tctgcatttt tgttgttgtt gttgttttct 40680 
gtattgtttt gttttgtttt gaaatggagt ctttctctgt agcccaggct ggagtgcagt 40740 
ggcaccatct cagctcactg caacctctgt ctcccaggtt caagcgattc tcatgcctca 40800 
gcctccggag tagctgggag tacaggtgtg cgccaccatg cctggctaag ttttgtattt 40860 
ttagtagaga tgcggtttca acatgttggc caggctggtc' tcaaaacccc tgaccttaag 4 092 0 
ttatccgcct gcctcggcct cccaaagtgc tgggattacc agtgtgagcc actgtgcctg 40980 
gccttgcatg tcgtattttt tttacgtcag agttttttat ttgtatcttt gttttgagac 41040 
agagtctcac tctgtggcac tctggtgtag tctccattca ctgcaacttc cgccccctgg 41100 
gttcaagtga ttctcgtgct tcagcctccc aggtagctgg gactacaggc atgcgccatc 41160 
acacccggac tcattttggt ctttttagta gagacagggt tttgccgtgt tggccaggct 4122 0 
ggtcttgaac tcctggcctc aagtgatcca cccacttctg cctcccaaag tagtgggatt 412 8 0 
acaggcataa gccaccacac ctggtcacct tttaagtttt aaaagcccat tggtggccag 41340 
ccgcggtggc tcacgcctgt aatcccagca ctctgggagg ccttaggcgg gcggatcacc 414 0 0 
tgaggtcagg agttcaagac cagcctggcc atggtgaaac cccatctcta ctaaaattac 41460 
aaaaaattag ccaggcgtgg tggtgcgtgc ctgtaatccc agctactctg gaggctgagg 4152 0 
caggagaatc gcttgaaqcc gggaggtgga cgttgcagtg agccgagatg gtgccactgc 415 8 0 
actccagcct gggcaacaag agtgaaactc catctcaaaa aaaaaaaaaa aaaaaaaaaa 4164 0 
aaaaaaaggc cgggcacggt ggctcatgcc tgtaatccca gcactttggg aggcggaggc 417 0 0 
gggtggatca cctgatgtta ggagttcgag accagcctgg ctaacatggt gaaatcccgt 41760 
ctctactaaa aatacaaaaa aaaaaaatta gccaggtgtg gtggcccatg cctataatct 4182 0 
ctgctacttg ggaggctgag gcaggagaat cacttgaacc tgggagacag aggttgcagt 41880 
gagccgagat cgcgccactg cactccagca taggcaacaa gagtgaaacc ccgtctcaaa 41940 
aacaaaaaac aaaaaacaaa aaaacaaaaa aaccaaccat tggtttggtt gaacatggga 42000 
gacaaacatt aaattaaaga taaaataaaa taggccaggc gcgctggctc acacctgtaa 42 060 
ttccagcact ttgggaggcc aaggcaggtg gatcacgagg tcaggagttc aagaccggcc 4212 0 
tgtccaatat aatgaaaccc tgtctctact aaaaatacaa aaattagcca tggcgcgtgc 4218 0 
ctgtagtccc agctactcag gagtctgagg cagaagaact gcttgaacct gggaggtgga 42240 
ggtcgcagtg agctgagacc acaccactgc actccaacct gggcaataga gcaagcctct 42300 
gtctcaaaaa attaattaat taattaaata taaataaata aataaataaa taagtctggg 42 3 60 
catggtggct cacacctgta atcccagcac tttggaaggc tgaggcgggt ggatcaccta 42420 
aggtcagggg ttcaagacca gcctggccaa catggtgaaa ccccgtctct actaaaaata 42480 
caaaaattag ttgggcatgg tggcacacgc ctgtgatcct agctacttgg gaggctgagg 42 54 0 
caggagaatc acttgaaccc aggaggcaga ggttgcagtg agccaagatc gcgccaccgc 42600 
cctccaacct ggacgactga gtgagactcc gtctcaaaaa aaaaataaaa taaaacaata 42 66 0 
aaaagccaat tggtaacaat ctttgggcag acaatcttgc agttttctgt gataaagtct 42 72 0 
aatttggctt gccatagttc actgtatcca ccaaggaata atcttggcct aattggaaac 42 78 0 
tggtaaatgc ttagactata tgtgtttctc tacatttgag atcccctctc accctccaac 42840 
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tgtgcctctc 
agtatcctaa 
tgcttttaga 
ttcagctatt 
tctgctaggt 
ccaacatttt 
ctctacaaaa 
ctttgggagg 
acatggagag 
cacagtggct 
gtcaagagat 
aaaataagct 

ggggaatcac 

tccagcctgg 
gtggcactca 
ccagaaagtc 
caatacagcc 
aaggtgtaca 
taattaatat 
ggatggagga 
gcatgggaga 
cccaataact 
aggcgggcag 
gtctctatca 
ctcgggaggc 
agatcgtgcc 
aaacaacaac 
attcatgtgg 
gagctagaag 
atatcacaga 
tctctctgat 
gggaagatta 
tggctcatgc 
aagagttcaa 
ttagccgggc 
aatcgattga 
cctgggcagt 
ttcactagat 
ttaactgcac 
ttaaaaaaag 
gaagcatgga 
atttgcaccc 
tagaaacctt 
caggagcaag 
actgctcctg 
cgatgccact 
aagataagac 
gtagagggaa 
gatatattat 
tagtcttttt 
tccgatagtg 
cttactctca 
cgatataaaa 
tttggaggaa 
aagggaagtc 
gtagtttcat 
acattttctc 
aaccacagcc 
ccatatacct 
tgggagggaa 
caaataaaat 
ggcctcacaa 
tacatggaat 
agttctagac 
ctcactgact 



cctttttaag 
cattcgcttc 
tctaaagata 
aattcattta 
gcttgggatt 
gggaggccaa 
aaaaaaatag 
ccaaggtagg 
accttgtctc 
catgcctgta 
ggagaccatc 
gggcgtggtg 
ttaaaccaag 
tgacagaggg 
cctgtagtcc 
aaggctgcag 
ataacctgtc 
gtgcagtggg 
acacaatatt 
agggcataaa 
gggtgttcag 
tggccgggta 
atcacttgag 
aaaattcaaa 
tgaggcacga 
attccactcc 
aacaaaaacc 
aagaagaaaa 
atgttggttt 
aaatcaaata 
atagtctctg 
gcattgtttg 
ctgtaatccc 
gaccagcctg 
atggtggcgc 
accaggaggt 
aagagcaaaa 
ttgcaatcac 
ttgaggtttt 
tttaatcttt 
ggtttaaaaa 
aagtctattc 
gtgtgggccc 
ctggtataga 
gaaaatattg 
gaaagtatct 
agtattgaaa 
gcagaggata 
ctttaaacac 
catgtgcatg 
tattttcttt 
agtagtttaa 
aatcaaatta 
ttggttgttg 
tgttataact 
aaaggactga 
tacagacgta 
tgtggatttg 
acaactcctg 
agatagcatc 
agccaaacag 
acatttcctg 
aattatttga 
atgctgtgaa 
caagatttca 



ttacgtcaat 
ttattctatt 
gaagaggaag 
tgcaacgggc 
caaagatagg 
ggagtttgag 
ccagcaccag 
aggatcactt 
tacaaaaaat 
atcccagcac 
ctggccaaca 
gcacgcgcct 
gacgcagagg 
agactccgtc 
tggcttccca 
tgagccgtga 
ttagaaaaaa 
acaagcagat 
acaggattac 
gtacattaat 
gcctcttcga 
ccagggctca 
gtcaggagtt 
attacccagg 
gaattgcttg 
agcctgggca 
caataactgt 
gcgtctaata 
tattttaaaa 
taagaaatga 
ttaaacttgg 
aggttaggat 
agcactttgg 
accaacatgg 
atgcctgtat 
gtaggttgca 
ctctgtctca 
tgccttcata 
ctaaattatg 
acaaccctgt 
catgcccaag 
aattccagtg 
attgctctca 
caaccagtaa 
atagtgccat 
taatcattct 
taaatatcta 
gtaaatatgt 
tgcatgtgca 
tgtgatatat 
taaaaagaaa 
tacatttgag 
acacgatgta 
gatttagaag 
gaataggggc 
tataactgta 
agtatgtcta 
ggcacatgca 
taatcctaga 
acaaggattc 
tttagaatgt 
ctagagtacc 
tttccaggaa 
actcgatcaa 
gctgctcagc 



gagatgtaat 
ttcctgcctt 
gttaaaacaa 
tttatttaat 
ggctgggctc 
accagcctga 
gcacggtggt 
gagcccatga 
aaaaataaaa 
tttgggaggc 
tggtgaaacc 
gtagtcacag 
ttgcagtgat 
tcaaataaat 
ggaagctgag 
tcatgccact 
aaaaacaaaa 
acaactggag 
agaaaagagg 
gacgatctgt 
ctggatgact 
tgcctgtaat 
caagaccagc 
catggtggtg 
aacccgggag 
acagagcaag 
aaagtaaaat 
tcataaagga 
tttctgtctt 
attgcctgca 
gaataaataa 
ttaaaaaaaa 
gaggccaagg 
tgaaaccccg 
tcccagctac 
gtgagccgag 
aacaacaaca 
taagattaaa 
ggattgaagg 
ggtcccctcc 
atcatacagc 
cctattactc 
agatgtcctg 
agtgtatggc 
attcaactaa 
catgaatatt 
gatttaaaaa 
gtgaaaataa 
gtataccaat 
tgtccattca 
tcaacattaa 
gaaataaatt 
ggtgatttat 
tgtacaaaat 
gtggtctgct 
gagtcttcag 
ttaataccag 
ctctctgcct 
gcagttacat 
gtttgattgt 
ggtctctaat 
ccatatcaaa 
gttaagacag 
accaagaaaa 
gagcctgacg 



tggcacctat 
ttgatttaga 
taatttgcaa 
gcctgctgta 
agtttctcat 
gcaacatgga 
tcatgcctgt 
gtttgagacc 
ataaattagc 
caaggcgggc 
ccgtctccac 
ctgttcggga 
ccaagattgt 
aaataaatag 

gtgggaggat 

gcactgcact 
aafcacagagt 
aaccacaatt 
tacgtcccct 
aattcagttg 
ttgtaatttg 
cttagcactt 
ctgaccaaca 
catgcctgta 
gtggaggttg 
accctgtctc 
atgtcaactt 
acatcaagat 
ttttatgttc 
agtggtggtt 
aggtaccatc 
caaaacaagg 
tgggcggatc 
tctctactaa 
tcgggaggct 
attgcaccgc 
ataacaacaa 
atatgaagaa 
ggtctatata 
attttatagc 
tagtaagtag 
accatatcat 
tggccataaa 
cgtgccagta 
tcgtcaaatt 
ttgtaatatg 
atataaaatt 
taacataaaa 
ttatatcctc 
ccaagactat 
aacaggaaag 
aggttatgga 
tccaaatttg 
accattagag 
caggctaaaa 
aactggccac 
ccagcttggt 
gcatctaatc 
ggatgcacta 
aacagtaatc 
gaatttgcta 
ccaagtggct 
tgctttgtat 
agggtgaaac 
tgacggctta 



cctcaatctt 
aagacctaaa 
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gcctgtaatc 
gagaccctgc 
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agcctgggca 
tggggctggg 
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ggctgaggca 
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ggcttcagtc 
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tcttgccttt 
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atcctagagg 
tttaaattga 
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tgggaggctg 
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tgtggggtta 
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acctgaggtc 
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tgcactccag 
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cagagctggg 
cctgtcaaaa 
tgcaccctgg 
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ttaatatcat 
agacattgag 
tgaatgatta 
gttaacttta 
tttaatatta 
aatccctgag 
attatctaag 
tgcttataag 
atctgttaca 
agtgaaaaaa 
ggaatagata 
tacagccagc 
gagttagaga 
cttcgggtaa 
agtggtgtga 
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attctaccag 
gttctttaat 
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tgaatgcctg 
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aaaggggtat 
ttccagagac 
ttccgcccct 
ccctcacttt 
gaatgtgggg 
agacacttgt 
cttgggttag 
cctctgcctc 
tgcgcgctgt 
tggtcaggac 
ataggagccg 
ctggctcccg 
aagtgagagc 
gcgccgcggc 
gcggccggga 
gaactgcgca 
ccggccctca 
cgg'cgtccgc 
acgtgttttg 
ggcggcgggg 
ggctgcattg 
gggcggcggg 
cagtgcgggc 
ggagcggcgc 
agagaaaaca 
tttcctctct 
gcgcggaggg 

gggggagggg 
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ggtgattttt 
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ttggtttaaa 
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gttttctaag 
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acttaaactt 
aagatatggc 
ccaaagggga 
tatcttgcct 
aagctacttt 
tcatattggt 
tttgaattag 
tgaaaaatac 
agtataaatt 
gtatttgcac 
gtgtacactt 
tttttttagt 
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cagcaccagc 
tgaagggcca 
caagaagggg 
ggaaaagtca 
acacatgcac 
tgcctctccc 
ttcaatcctt 
aatgggaggt 
cgctggctgg 
ctctcacagc 
cggacgggca 

ggggagagcg 

gccggcgggt 
cggagcgagc 
ggcagcctga 
gctgactggc 
ggccctcggg 
ccggcgcggc 
gccgccgccg 
gcgggcgggg 
ccggccggcc 
cgctgcgctc 
aggcgggcgg 
cttttcacag 
agacggggag 
agcggcgcgg 
cgagtgtgtg 
ctcgcactca 
gccatattct 
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gagcaggagt 
gtttagtcag 
ggtggcaccg 
tggagcaaag 
tttttttaag 
tctagtgcaa 
atggtgttct 
tcgggcggat 
cgccctgaag 
taatctctcg 
taaccagtac 
tttattgcta 
ggagatccta 
cgggaggagc 
aagtgctcag 
acagtttcca 
ttacatagca 
acaaataatt 
aaaagcggac 
gacaaaaaag 
gtttttactt 
gtcagtttag 
tatatttaaa 
acatttggtc 
tatccctttg 
aaatagttgt 
cctgtccaat 
gatagtattt 
tcggccttct 
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gctggctgct 
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acatcctggc ctgtccattg gtgatgttgc 
tgctgcagat gacaagcagc cttatgaaaa 
aaaggtaaga agtgtgggtt tgcttggtaa 
gtacttagtt tgaggtgtaa taagttttta 
tataagtcct catccttcaa agaatgcaga 
aaatgtaatc agactcagac aaaggctgtg 
tatcttgaag ttcatgaaaa tgttggtagt 
tggcttggca tacagtacaa aaacaggcta 
gtcatatcct gaaacattta tgttcttttc 
taagttaaat tacaagtctg ctgctctgtc 
aactcttata gttcagtaaa ttgaaatatt 
gaaaagtgtt tatttctaga tgtttcttaa 
ttttttttta agaccacatt tcctactaag 
gtgctttttt gcattcagaa ggtggcagtg 
ggttttaata gagttaggat gtggtacata 
atattagact atgccatttc atgagttata 
tcatttattg aagttctagt tatttctgga 
ttggtataac tagaatcttg atttctttca 
taatgttttt ttcttcccta ctgttttatc 
tatcgagcta aaggaaagcc tgatgcagca 
aagaaaaaga aggaagagga ggaagatgag 
gatgaagaag atgaagatga agaagaagat 
gttttttttt tcttgtctat aaagcattta 
agaaaaaaat tgaaatgtaa ggctgtgtaa 
tttgtatagt taacacacta ccgaatgtgt 
caatagccac taaccttgcc tggtacagta 
agcaggttct tgttggtgca cagcacaaat 
tcttcagttg tctctgatgc agcttatacg 
actctgtaat tgcaaaaaaa aaaaaaaagt 
tctaagtaaa tacaattttt tttattagta 
tcttcttgag gggaagctag tcttttgctt 
agtgtttatc ctttcatata gttagctaat 
cataatgggg gtaaagttaa gttgagatag 
tgatcagtta agaaatttca catagcccac 
tactcaaagc atgggattat tagaatcaaa 
tagaaaagta tgttctaacc tttacatgag 
aatggcagtt atattttgca gttcccacat 
gcgtgagctt aaaatacaag actgccatat 
agactatgaa aatgctggct atagatgtct 
ggaaacgaga ctttccatta caagtatttt 
atgccacatt caaaataggg tatattttcc 
agtagatagg aagaaagaag acaaactttg 
aatgattttt ctttacaaaa caaactcatt 
agggaacaat ttggcaattt tgtggttttc 
tttaaaatag cgttcttgta attttacacg 
aatttagact tggattcttt ccatttgcat 
acatctgagt cctggatgat actaataaac 
aaatggcttt cacttaagaa cttaagattt 
aatacctctt agcagtacct tttaaataag 
aaatactcac tttatgctta taaataggtt 
tgcaagtatt cggtgctata tataaaggag 
aaacaagatt tttaaaaaca agatacatgc 
aattgtgtcg aacatcagat tttttgttaa 
ggaagtttct actgtataga aatcaccatt 
taaaatgaat tctggctcaa ggagaatttg 
cattttttta agatgttgag aatgggaaca 
tcttaagaaa atggacaaaa cccctcttca 
acagtatccc ctagaagttg gatgtctaaa 
agattaagtg taaagccttg taactgaaga 
ttttaatgcc aagatagtta cagtgctgtg 
agactaaatc tataattaat tgggccaact 
gaactaagat gtataaatct tagttttttt 
attaacgagt caaatttcct aactttgctg 
taccacagtt ctgatgatcg tcccatcaca 
tttcttaaag tgaaatctga aaaatgaaat 
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gaagaaactg ggagagatgt ggaataacac 5 0700 
gaaggctgcg aagctgaagg aaaaatatga 5 0760 
aatgatgaca agtacgccag atgtatgatt 50820 
gggtaacagc tacattaagt atggtgttga 5088 0 
ggaccaaata aattagggtt tttttgacta 5 0940 
tacatttatg ttggttttgt tattccccag 51000 
cacttcaagt caaaaatgag cattttcaaa 51060 
gacaaagtaa tataggctat atttttctta 51120 
ctttagatac tcaaaaaacc acagcatcac 51180 
cagtaaatta ataagattaa ggaaatctat 51240 
aaatacttaa ttttcagctt tagtcattct 51300 
cctaattgca tgtttattga caaattacct 513 60 
gattaaggtc tgacagtgta aacctgtaga 51420 
tctacccttt aatcaaagtc tctacattct 51480 
attgcacctc aatgaggcat aactttgcaa 5154 0 
gattgttata atgatcttgt atttttatgt 51600 
gttgctgtgg atctacagat acgtgatatt 51660 
taaagttctg ccatgttcta tttctttcct 51720 
ctccctttgc tttggaagga tattgctgca 51780 
aaaaagggag ttgtcaaggc tgaaaaaagc 51840 
gaagatgaag aggatgagga ggaggaggaa 519 0 0 
gatgatgatg aataagttgg ttctagcgca 51960 
acccccctgt acacaactca ctccttttaa 52020 
gatttgtttt taaactgtac agtgtctttt 52080 
ctttagatag ccctgtcctg gtggtatttt 52140 
tgggggttgt aaattggcat ggaaatttaa 522 0 0 
tagttatata tggggatggt agttttttca 522 60 
aaataattgt tgttctgtta actgaatacc 52320 
tgcagctgtt ttgtfcgacat tctgaatgct 523 80 
ttgttgtcct tttcataggt ctgaaatttt 52440 
ttgcccattt tgaatcacat gaattattac 52500 
aaaaagcttt tgtctacaca ccctgcatat 52560 
ttttcatcca taactgaaca tccaaaatct 52620 
ttacatttac aaactgaaga gtaatcaatc 52680 
cattttgaaa gtctgtcctt gaaggactaa 52740 
gactctattc tttaactccc attaccatgt 52800 
taaagaagac ctgagaatgt atccccaaaa 52 8 60 
taaatttttt gttgacatta gtctcagtga 52920 
tttcccattt atctaaatat ggactgctca 52980 
taattaattg ggccagcttt tcaaacaaag 53040 
tatattacgg tttgcccctt tataaatcca 53100 
catctcagta tgaattattc aatttatttg 53160 
cattagtcat gtttatctgc ttaggagttt 53220 
gagattatcg ttttcttaaa gtgccagtat 532 8 0 
cttttgtgat ggagtgctgt tttgttatat 53340 
ttgtttatgt aatttcagga ggaatactga 534 0 0 
taataattgc agaggtttta aatactagtt 53460 
tgttacatat ttttaaatct tgtttctaat 53520 
tataagggat ggcaaagttt ttccctttaa 53580 
aatgggctga taaaaggttt tgtcaaacat 5364 0 
gaaaaactag ttttactttc agaatgattt 5370 0 
aagcgaacag cagggttagt gataggctgc 537 60 
gaggagcaaa tgactcaatc tgatttagat 53 82 0 
aatcaccaac attaataatt ctgatccatt 53880 
taactttagt aggtacgtca tgacaactac 53940 
gtttttttag ggtttattct tgaccacaga 54000 
atctgaagat tagtatggtt tggtgttcta 54060 
actcaagtaa atggaagtgg gaggcaattt 5412 0 
tgattttttt tagaaagtgt atagaaacta 54180 
gggtttaaag actttgttga catcaagaaa 54240 
tttaaaatga agatgctttt taaaactaat 543 00 
gtattttaaa gataggcata tggcatattg 54360 
tgcaaaggtt gagagctatt gctgattagt 5442 0 
gtgttgttaa tgtttgctgt atttattaat 54480 
ttgtgtgtcc tgtgtacccg aggggtaatg 5454 0 
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attaaatgat 
tcccttacta 
aaaactacag 
ccaaggcggg 
cccgcctcta 
agtaactcag 
agccgagatt 
aaaaaaaaaa 
cttgacatca 
tcctaaaaag 
gaaagggtct 
caaatttgca 
tttggtaatt 
gtgctttgtg 
aaagtgattt 
ccaaggcagt 
tgctcccaga 
atcatgacag 
tatgtaatgc 
ctagatgact 
ttttgacatg 
caaacaatcc 
cttagcttaa 
tctgcaatag 
gactctggaa 
aatcccagca 
agcctgggca 
aataccattt 
atattcattg 
tgctccataa 
ttcatcattc 
actgcgctga 
gtagaactgc 
caccccaccc 
aatgattttg 
ttaaaaacga 
ataagaaaca 
actgctaaac 
gttgctgaga 
ctaaagttac 
tcattttgat 
tattctgggg 
aacagttttg 
agatactagc 
ttaaatggaa 
actccaaatg 
cgggcgcagt 
tgaggtcagg 
tacaaacaaa 
gaggcaggag 
ctgcactcca 
aattaagctt 
gtttgttagc 
ggttttgttt 
gtaagagaat 
taaagataaa 
ggaagagatg 
acccctacac 
ctggggcttg 
accagagagc 
gcacattaca 
agtagtggac 
aaacactcta 
tcccttaagg 
ctgggttctt 



aaagataaga 
cctaaggaat 
gagaggccgg 
cagatcacga 
ctaaaaatac 
gaggctgagg 
gtgccactgc 
acacaggaga 
catagtcctt 
gtccttgatg 
gatagctttc 
cacaccgtac 
aggctgtttt 
tcattttcaa 
gattgtctat 
gctaataaca 
gtaatgaggc 
ataaccatac 
tcgtcttcca 
ttagacatgt 
agagattaca 
tcccgcctca 
atagttgaat 
tatgactaaa 
tccagaaata 
ctttgggagg 
acatagtgag 
taaaaataag 
ttctctttag 
tacatatttt 
ccttactgat 
acatctgtac 
tgagtcaaaa 
cccccccccc 
caattaatca 
gaaattaaaa 
cagagagaat 
tatttctcaa 
ttacaggcgt 
tgcagtaact 
atactctgtc 
agggtctttt 
gaaatgcaag 
ctttaggaga 
taaagttcac 
tgcttataaa 
ggctcacgcc 
agattgagac 
ttttccgggc 
aatggtgtga 
gcctgggtga 
agttccttag 
ttttgctttt 
attgggtttc 
aaaaaaccct 
gaaaaacaag 
aagagtaaga 
cccaagcccc 
ggcacaggga 
ctgttttcag 
ggcgaagggg 
agaggcccat 
gcagcaccag 
acagcaacaa 
ctgctttggc 



aaagcgccca 
tgtaaccatt 
gcgcagtggc 
ggtcaggaga 
aaaaaattag 
caggagaatg 
actccagcct 
gacaactggt 
gatgaaagtt 
aaagttcaca 
agtagcagta 
acagcttaag 
attagggagt 
atgacccttg 
ccagcaaaag 
cttgccacaa 
aaaatagtgc 
aacatggaat 

ggggggttca 

gcattggttt 
tagaatctct 
gtttctcaag 
ttattgggca 
cctgtaagtg 
gaaagtcagt 
ccgaggtggg 
gccttgtcta 
tggaaaaggg 
tcacataatt 
ttcttttttc 
ggacatttag 
atttctctca 
gacatttgca 
gcccacaaaa 
agatttttac 
tactgaaata 
caactgaaag 
actcctggcc 
gagaaccaca 
aaataagtaa 
ctaaatggaa 
ctagcagaga 
ttgttcaata 
caagtgtttg 
cagttccttg 
tgaaattgta 
tgtaatccca 
catcctagct 
gtggtggcgg 
acctggtagg 
cagcgagact 
cgttacatag 
tgggtttttt 
aattagagct 
aaaataaaat 
atgctcagtt 
acttggaggc 
atttccccag 
atggggctag 
ggagggacag 
gtctaagggc 
agggattcag 
gctcacagta 
aaaggctgga 
tacaattttt 



tgtaacacaa 
gctcagacat 
tcacgcctgt 
ttgagaccat 
ccaagcgtgg 
gcgtgaaccc 
gggtgacaga 
ttttgaatga 
cacatttagg 
tttaggtctg 
agacacttgc 
tcttagaatt 
gtgataatat 
aaatgtattt 
atggtggttc 
cttgggaaat 
tctgttatag 
gacacaaaca 
gtctaaggta 
ggaccttcta 
atgttgccca 
tagctgggat 
tccactgaaa 
agcatgagca 
ggaaagccag 
aggatcactt 
ctagaaataa 
attagagaga 
cagtcatgta 
gatctcactt 
attgtttcct 
ggcatgtgtg 
tttaacattt 
gctgttattt 
tggtttttct 
ctgtcatttg 
actcttagga 
tcaaactatc 
gttcctggcc 
tccactgtgt 
gtatgtggta 
ttctatgtca 
aggtgtagca 
gaaaggcaga 
ctggagatga 
tttatatgct 
gcactttggg 
aatacggtga 
gcgcctgtag 
cggagcttgc 
ccaactcaaa 
aatctctcat 
tctccttttc 
tattttataa 
aaggatctgt 
gccacagcct 
tactcaaagc 
gccttgctct 
gcacacttag 
aataaggcat 
taccgtagtc 
aggcttgctc 
ggtgcaaaaa 
aaacttcctc 
gctatgctag 



actgccattc 
tgtaggattt 
aatcccagca 
cctggctaac 
tgctgggcgc 
gggaggcgga 
gcaagactcc 
aatacatggg 
tctgcttggt 
cttggtacaa 
atgtgatggt 
aacttgctaa 
ttgaatttct 
taaaagtaga 
attttcttgt 
tccatgggtc 
aattgcttgt 
taatatgcca 
atctctacca 
attagtggaa 
ggttggtctc 
tacagggaca 
agaaggaagt 
gtggtgggca 
gcacagtggc 
gaggccagga 
ataattttgc 
tccttgtaaa 
cgtgacattc 
gtatatgatc 
attttttgct 
ggtcttcaga 
tggaagatgt 
atgctgtgaa 
ttggctgtat 
tccagagcta 
caagccactg 
ctccctccct 
taaactgcta 
gaaaatgagg 
gttttttggt 
atcttacaga 
aaaggagaaa 
atggattctg 
tactttatgg 
caaagtgaaa 
aggctgaggc 
aaccccctct 
tcccagctac 
agtgagccga 
aaaaaaaaaa 
tagaggcttt 
acaggtgttg 
agtgatctga 
tgagtgtgag 
caggtgccac 
aaagatattg 
gccacctgga 
gctcagaagc 
agcactagtg 
taatctgtgc 
aaggacaaat 
agatgtgagc 
attgcccctc 
gatagccagt 



aacaggtatt 
aactatgttg 
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aggttctttc 
tggtttgttt 
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tgtgtggccc 
aggatttgcc 
caaaggacat 
ttaagctggc 
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agagtgctcc 
tgtaatccct 
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atcagcctgg 
a-gagaggctg 
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atcactgagg ttcttctctg gctttctcct ttgatttact tggacagaac atttctgaac 58500 
tgaaccaaac caaaccaaac aaaaatactc ccagtcatgt agaaagttat aggctatctg 58560 
attctaaagg gctggtaatc actaatataa tagatgctgc ttaggactgt agcctgatct 58620 
tctggaagta gaagcaagat gcaatatgct acacacgaca ataacttttg aaaaatcggt 58680 
tgcccttatt atgaatgaaa cttacattat tgaaacaaaa taaataagaa aacaaaaacc 58740 
tgtaattcta ccagtcagca agactattac catattatgt gcccttccag tttctatata 58 80 0 
taacatgtaa tatatataga tatatagata tagatagatt ttaaaaattg aggtgagact 58860 
catataacat aaaattaacc tttttttttt tttttttttt gagacggagt ctcgctctgt 58920 
cacccaggct ggagtgcagt ggcgcgatct cggctcactg caagttccgc catccgggtt 5 8 980 
cacgccattc tcctgcctca gtctcccgag tagctgggac tacaggtgcc cgccactgcg 59040 
cccagctaat ttcttgtatt tttagtagag acggggtttc actgtggtct cgatctcctg 5910 0 
acctcgtgat ccgcctgcct cggccttcca aagtgctggg attacaagcc tgagccatcg 59160 
ctcccagccc attcattcgt ttttaaggct gaataatatt ctattgtgtg tatataccat 59220 
aattccttat tcattcatcc agtgataagg tcttaggctg tttccacctt gtggctattg 59280 
tgaataatgc tgctatgaat gtgcgtgtac atgtatttgt ttgagttctt gttttcaata 59340 
ctttgggtat atatctagga gtggaattgt cgggtcatat ggtaatttta tgtctagctt 59400 
tttaaggaac tgccaaactg ttctccacag cagctgcacc acttcacatt cccaccaatg 59460 
atgtatgagg gtttcaattt ctctacaacc ttgccagcac ttcctatttt ctatttttta 59520 
aaattatagc catcctagta ggtgtgaagt ggaatcgcat tgtgatttga tttgtgtctc 595 8 0 
cctaatgact gatgatactg agtgtctttt catgtgttta ttggccattt gtatgctttg 5964 0 
gagaactaat tcaagttctt cacccatatt taaattgagt tgtctttttg tagtgttgtg 59700 
tgcatataga tatacataca tatatatgtt ttaaaaaatg ttaataattt aaaaatactg 59760 
catttgtaag ctgctttttc tacttcacag tctatcttga acaaaagtct atgtcagctg 5982 0 
ggcacagtgg cacacaccta taatcccagt actttgggag gccaaggcag gcgcatcact 59880 
tcaggccagg agtttgagac cagcctggcc aacatggtga aagcttgtct ttactataaa 5994 0 
tacaaaaatt agccaggtat ggtggcatgc gcctatagtg ccagctactc aggtgactga 600 00 
agcacaagaa tcgcttgaac ctgggaggcg gaggttgcag tgaactgaga tggtgccact 60 06 0 
acacttcagc gtgggcaaca gagtgagatc ctgtctttaa aaaaatttaa aaagtcggcc 6012 0 
ggatgcggtg gctcacacct gtaatcccag cactttggga ggctgaagcg ggtggatcac 60180 
ctgaggtcag gagttcgaga ccagcctggc caacatggtg aaaccccgtc tctactaaaa 6024 0 
tacaaaaata aactgggcat ggtggtgggt gcttgtaatc ccagctactt gggagcctga 6 0300 
ggcaggagaa ttgcttgaac ccaggagtcg gaggttgctg tgagccgagg tcgcaccatt 603 60 
gcactctagt ctgggcaaca agagtaaaac tccatctcaa aataaataaa taaataaata 6 042 0 \ 
taaatattaa aaaagtctat gtcatcatat attcttattc tgctgggcat tattttaagt 60480 
gcctgaatgt aaaataccat aaattattca atcaattcca tattattaga catttagttt 60540 
atgatttttt actgttacat ataaggttaa catgactatc ctttctttat gctcacacct 6060 0 
ttgcccataa ttattttctt aggatataaa tatattcctc aaagggaaat cactgaatca 60660 
aaagatgagc caaatttggt gaattttacc aagctacctt tggaaagttt tcacccaaat 6072 0 
gtaacaactt tttaaaaggc tattcagaca attttacata gaagggatac aaaatagggt 6 0780 
catggtttct aagattttat aaaggttcaa gcctacaaca gtggggggaa tcgtgaaagg 60840 
agtaaacctt caaaagcaag cagataaaaa gcctgaaaaa cttggaaaac cattggattg 60900 
aaatgtccat tcctctttat acttctgtta ccttactact tttcaggttg gagattaaca 60960 
gaaagagctt ttatattcaa gtaattgcag aactgcaaaa agtgaatgcc tagatcaatt 6102 0 
ggaattggta gaaaaactga aaattttgca cgagcattag agcttttttg ctttttactt 610 8 0 
cattgtgtca ctgtactttg taaaaaccta cataatctcc aaaatttact aattagtaac 6114 0 
tgtatcagat tttttttctt taaataaggt taaataacaa cattttcaca tactgtttta 61200 
aaaccaagac gtagatcaac attctttcag gcatttaaca gtggccaata ggccaacatg 612 60 
aaactgaatt aattatgtat aatttatcct ctagacaatc ccataggaat ctttttcata 6132 0 
cattgatgag taatggattt taccctacat aggtcactga aaagcagtgt aaatttcatg 613 8 0 
gcttttttgt gtttgtttgt tttttttctg agatggagtc ttgctctgtc gcccaggctg 61440 
gagtgcagtg gcacaatctc agctcaccgc aacctccgcc tcctaggttc aagcgattct 615 0 0 
cctgtctcag cctcctgagt agctgggatt acaggtgcct gcaccattcc tggctaattt 61560 
ttgtattttt tagtagatac ggggtttcac catgttgcca ggctagtctc aacctcctga 6162 0 
cctcaagtga tccgcccgcc tcggcctccc ggagtgctgg gattatgggc gtgagccacc 61680 
atgcctggcc tcatgtttct tttaagcact taacttttag aaggcagcat tgcaaacttt 61740 
cacgtctgaa tttatatata ttgagcttct atagataatt acagtgtacc tttagaaata 618 0 0 
atattgattt tggccaggcg cagtggctca cacctgtaat cccagcactt ggggaggcca 61860 
aggcaggcgg atcacgaggt caggagatcg agaccatcct gcccaacatg gtgaaatccc 6192 0 
cgtctctact aaaaatataa aaattagctc ggcatggtgg catgcacctg tagtcccagc 619 80 
tactcgggag gcttaggcag gagaatcgct tgaacccggg aggcagaggt tgcagtgagc 62 040 
caagatcaca ccactacatt ccagcctggg cgaaagagtg aaactctgtc tcaaaaataa 6210 0 
ataaataaat aaataaaaat ataaaacttg ggagttttta aaaaaattgt taaggtccta 62160 
aaggttttta aataactgta cttaagaatc aactgaccca ggccagtctc tactaaaaaa 62220 
tcaaaataat attgattttg gcagggcgcg gtggctcacg cctgtaatcc cagcactttg 622 80 
ggaggccgag gcaggcagat cacttgaggc caggtgtctg agaccagcct ggccaatgtg 62340 
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atgaaaccct 
tgatcccagc 
tgcagagagc 
tgaaaaaaaa 
tacatcttca 
taataacaat 
atgaatatct 
tctgtcaccc 
gggttcaagc 
accatgccta 
ggctggtctt 
tccaccctca 
tgtgatttca 
ttcctaaaat 
gtttgtttgt 
gatcttggct 
ctgagtagct 
tcttagtaga 
gcaatccacc 
ggcctccata 
aaattatcag 
ttttagctat 
gaaaaagtct 
agacaaagtc 
agcctcaacc 
caggtgcaca 
tgttgcccgg 
aaggcctggg 
taaactagca 
aggccaagtt 
tgccactgca 
aaaagataat 
aagctaagtt 
taaaaaagag 
atattgtacc 
aaagtgtaaa 
aaactccaag 
ctgcgatgag 
ctcctctgtc 
tgcaactggg 
cctttagggt 
gttttttgtt 
taggcaacgg 
ccttgtgcag 
cagtggctca 
gtcaggagtt 
aaaaattagc 
aggagaatca 
ctccagcctg 
aaacaaaaca 
caactcaaat 
taagattgtc 
taggtgctca 
aaattctaac 
ttggcatata 

ggtgatattt 

gacactaata 
tagaaacaat 

gg^ggctgag 

tgtgcctgtg 
aaaaagaaaa 
ttcttcttaa 
cattaacaca 
ctaaatacaa 
tctcaaactt 



gtctctacta 
tgcttgggag 
tgatatcatg 
aacaaaaaac 
ttttcaggcc 
tcttaaaatc 
ttttttctat 
aggctggagt 
agtcctccta 
atttttttaa 
gaattcctgg 
caccattttt 
cagcaacaga 
ttattctcca 
ttttgagatg 
cactgcaacc 
aggattacag 
gacgggattt 
cacctcggac 
gtttcttttc 
atgaaaataa 
tataagaacc 
aaggaaggct 
tcactctatc 
ctctgagttc 
ccaccacgcc 
gctggtctca 
attacaggca 
agaggcccag 
gggaggcttg 
ctccagcttg 
aaattagcaa 
tacataggaa 
attttaaaag 
attcggtata 
aatggtaaaa 
gcatgaagga 
gtgaccgacc 
attgcccatg 
tgcctgggcc 
ctgtgcacat 
tttttttttt 

tgttggattc 

aagatttcta 
cacctgtaat 
cgagaccagc 
cgggcgtggt 
cttgaacctg 
ggtgacaaga 
aacaaaaaac 
tgcataattg 
agttccagaa 
taaataagtg 
atgttggctc 
gcctgctacc 
cattacaatt 
tgcccaatga 
tgtcactttt 
gcagaaggat 
aatagccact 
gaaatgaaat 
aatatttagg 
taaatttcat 
cagactacat 
atcttaacca 



aaaatactaa 
gctgaggcag 
ccactgtacg 
aaaaaacaga 
aaatctaatt 
tcactaagaa 
gttatttatt 
gcagtggcac 
cctcagcctc 
aattattttt 
cctcaagcaa 
tttccagaga 
cttacaagga 
cccaagggcc 
gagtttcact 
tccgcctccc 
gcacccgcca 
taccatgttg 
tcccaaagtg 
tctttaattc 
taatcttgtc 
agaataaaac 
tttattattt 
gcccaggctg 
aagtgatcct 
cagctaattg 
aactcctggg 
tgagccactg 
tgaggtggct 
ctccagccca 
ggtgatatag 
gatatatagt 
agaaacattt 
aaattttatt 
tggtcctctt 
caaaaacagg 
aaccctcagg 
catttctcct 
gctcagcctg 
acccagaaga 
cacccaggcc 
tctttcctgg 
cagttcccta 
ttttccactt 
cccagcactt 
ctgactaaca 
ggcgtatgcc 
ggaggcagag 
gcaaaactcc 
aaaaacaaaa 
tgcctttgtt 
gggccagaac 
cttcttgagt 
taatagcaaa 
cagttgccta 
acagaagaaa 
atataatttt 
gctgagtgtg 
tgcttaagcc 
gtactccatc 
gactgtcact 
tttagagaac 
taatgtcatg 
tggatctgtc 
cgttacaggt 



aatttagcag 
gagaattgct 
ctagcctggg 
gatgccattt 
tgttcttacc 
atcatcaaaa 
catttttttt 
aatcatggct 
tcaagtaggt 
tgtagagaca 
tcctccctcc 
tgggctgtcc 
atagcttcta 
ctggaacctg 
cttgttgccc 
aggttcaagc 
ccacgcccgg 
gtcaggctgg 
ctgggattac 
caggaaagac 
atctaatcta 
ccatctgcca 
atttatttat 
gagtgcaatg 
ccctcctcgg 
ctgatttttt 
atcaagtgat 
cacccggccc 
cacacctgta 
ggagttcaag 
caagaccatg 
catgataaag 
gctgcctggt 
catcaaaatg 
actagcttaa 
gcaaatgctc 
taacaagttt 
ttgctttcag 
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tgcatggtgg 
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gctgagatcg 
acacctccag 
gtgggaagga 
ggtaacattt 
tgactgttct 
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cctcagcctc 
ttttttgtat 
ctgacattag 
caccgctccc 
tgagtaatgg 
tgtgacccaa 
aagtgccagg 
ttcttttttg 
ggctcactat 
agtgggacta 
gctctctcca 
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tctttcagag 
tctgtaaatt 
ctgatcccct 
ccacagccaa 
gctccggcca 
tatggcagcc 
caaagatctg 
aaaccaaagg 
gggccgggtg 
atcacctgag 
tgaaaataca 
aggctggggc 
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atttttctag 
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actattgtaa 
ctttttgaga 
tcactgcaac 
tgggattaca 
gcttcaccat 
ggcctcccaa 
ttctttaaat 
acagtgaaga 
ccagggagga 
caacatctcc 
ctgctagtag 
cagatgcaga 
gattttcacg 
caggtgctgc 
agagtctgga 
tattcgtcat 
ttaatgttca 
caacgtttcg 
gtttttccgg 
cggtcctcgg 
ctggaggtag 
gcgggcctcc 
cgccagtgca 
ttggggaagg 
agtaggtcgg 
tgactgcacc 
gctcctggag 
catttccccc 
aatatgagga 
ccgggtgtcg 
tcctgaggtc 
aaatacaaaa 
tgagacagga 
ccactgcact 
gccgggcgcg 
cacttgagct 
aaaataaaaa 
taagacagag 
aactgactac 
agcagcagca 
ctggtgatac 
atcctagcct 
cagggatggg 
aaggtgacag 
ttgctgagtg 
ggcagcactg 
attcgcttcc 
agaaactggg 
gggtatggga 
atagggctga 
agggtcccgg 
aagagagaca 
tggtgcaaat 
tgcaacaaaa 
tgcaatggtt 
aggctaggag 
tttttgaaaa 
gaggttggag 
ctgcactcca 
gctggtattc 
aaatacaacc 
gaaatcacaa 
aatttgaaac 
tttcctttct 
gatgttaatg 



ctttctagtt 
cagagtttca 
ctccgcctcc 
ggtgcccgcc 
gttggccagg 
agtgctggga 
gacatgaaat 
ccattaatat 
tgaatttctt 
aaaggtaaaa 
gggactcctt 
ggtaaacaaa 
gagaagacaa 
gcaggcccac 
aaggcctttc 
tctgcctgct 
atgacccacg 
caacttccca 
taatctcctc 
cgtccagctc 
ccgcccggga 
gcacgccctt 
aattacggct 
agagtgtgcg 
caccaatagt 
gcctgaacag 
cctggccttt 
ctgctacgtg 
ttacttacag 
tggctcacgc 
aggaattcga 
attagctggg 
gaatcacttg 
caagcctggg 
gtggctcacg 
caggagttca 
attagctggg 
tgggactctg 
agtcactatt 
tagtaccttc 
ttacagaaga 
gaaaggtatt 
gccccagtcc 

gagggaagct 

ggtgcactct 
acggggctga 
ttggggttca 
accctgagca 
cagagcggcc 
atgaagaaag 

gggagcttct 

aaacctgatt 
gaccgtgaca 
aattgtaatg 
cacacctatc 
tttgagacca 
atagctgggc 
gatcgtttga 
gcctgggcaa 
agtaacacat 
tttttaaaca 
gatttgcagt 
acgcttcagc 
gttgcctaca 
cagaatatta 
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ctggtctcga 
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acagacccat 
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aaagataaca 
caaggagaga 
gactctattt 
gggacagccc 
agcctctccc 
accgctccgc 
tcaggatgtg 
agccagccag 
gtgagcagct 
tttatttcct 
cccttcaacg 
cacctcattt 
agccgagtga 
tccttccggt 
cagaagactc 
agccccactg 
ctgtaatccc 
gaccagcctg 
tgtggtgatg 
aactggtggg 
ggacagaggg 
cctgtaatcc 
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taaaaatgca 
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tgcttggcac 
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actgcttcct 
tagactgctg 
cagggcagtt 
gagaaatgag 
ttgtagtgta 
tttatagttt 
atcccagaac 
gcctgggcaa 
atgatggtgc 
gctcagaagfc 
cagagcaaga 
gatacttaag 
aacaacccat 
gaatgagaag 
aaatatgtat 
gtgctttaag 
agtcctctgc 



tttactttct 
ccaggctgag 
cgattctcct 
gctaattttt 
actcctgacc 
gagccactgc 
agtgacaagt 
tctatgcagt 
tagatccaat 
caacaactac 
caaatgagct 
tgcctccctc 
aagcacacac 
caacagggta 
ataagagtaa 
cggttggctt 
aggccgacag 
tgctccagaa 
tgctgcattt 
gagagctgca 
ctgctgccac 
cagcggaacc 
tctgggtgca 
tttgccactt 
gcacaaacag 
cagggaagca 
tttcttagtg 
accttctctg 
gaaatttgtc 
agcactttgg 
gccaacaagg 
cacacctgta 

gcggaggttg 

agactgtctc 
cagcactttg 
ggccaatatg 
ggcgcctgta 
aaaaaaaaag 
tagatgttgc 
gattgggaaa 
ttagagtatg 
ttcccttgcc 
ccaggcacac 
tgtcttgttc 
taagttctgc 
tttggggcct 
gaaaggagta 
gtccagtctc 
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tctcccaggg gcatgagaaa ttgctttcgc gtgctatttg gagaggcctt ggcgtccaga 70200 
aacaaagaaa accaagaaac aaagaaaagt gatacaaacc aatgccctca agacataaga 70260 
taaggaagta caaagaccta aagaagcact gagttttaag tcactggttt taaaaaataa 7032 0 
ttcaagttaa agctttggag tcactgcatt tgtgacgact ctcacttgac cacttgctag 70380 
tatgggtatc cttgggcaag tacccagcct cctgtgcctc aatttctcca tttgtcaaat 70.440 
gggcacaaca atcctactga ctttataagg tttcactggt atgtgtgaga atttaataaa 70500 
ataatccatg gaaaatgcct gccattatgc ttggcatttg gtgacagctt aataaatcgt 70560 
tagctattgc tttcttttct ttttcttttt tttttttttt ttttttttga gatgggatct 70620 
cgccatgttg cccaggctgg tcttgaattc ctgatctcaa ggaatttctt gaattcnnnn 70680 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnrmnn nnnnnnnnnn 7 0 740 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnngctc tgcatgtgct cactgtaaca 70 800 
ccaaaacatc tgcacaggtg tgtgtgagtt cacatcttct ctatggcacg atctgtatct 70860 
tcatatttgt atttctaggg cctagcataa ggtagtggga acttaaatac aacagtgctg 70920 
aaatcattcc agagcactga gattccaaaa atctgcctct cagggaagac ttctctgctg 70980 
agcctcaggc ctgtatgtcc aagtttctac tggtcatctc tacttggatg taatacagat 7104 0 
aactcaactt taatttggcc aatgccaagt tttcttgacc cactctcttg ataactaatc 71100 
cactctcatg ataacccatt aatccatgta tggattaacc cattcacaag gcttctcatg 71160 
atccaatcac ctcccaaagg ccccacttct caatactgtt gcagtgggga tcaagtttca 7122 0 
acatgagttt tggaggtgac aaacattcaa accatagcaa tactatgcat ctagcgagtc 712 8 0 
accagatttc tttttgtctt tgtagaaatg gggtctatgg ggtgtctcta tgttgcctag 7134 0 
gctggtctca aactcttggc ctcaagtgat cctctcgcct cagctcccaa agtgctggga 71400 
ctacaggtgt gaaccactgc atctggcctt cccaaatttc atccatccac tctctcttca 71460 
tatggtccac ctctcatcta aggcccttga tagctctcat ctggactgtt atggaagtca 7152 0 
tctaactggt tcttatctat aaaatgggag taaccgtagg atttttgtaa tgattgaatg 7158 0 
aggatgcaca ttacctcatg ataataatag caatggctag cattgattga gttataaacc 71640 
cctagtactg agctgtactg agctgcagta ggggtttaga gctcaatcaa tgctagccat 71700 
tgctattatt atccctcagg gtctagttca atcttttttt tttttttttt taagagatag 71760 
ggtctcacta tgttaccgag tttggactca aactcctggg ctcaagtgat cctcccacct 71820 
cagcctccca tgtagttagg actacaggca tgtgccaccg tacctggcaa tttttaaaaa 71880 
ctctaggtga cctttctaat caatcttttt ccattgacaa tcaccttttt ataaacgact 71940 
gcagcactga ttgtagtatt cattttaaac tgtacattct ggtcatatgt gtgtatctat 72000 
ttctcacttt ttgtttagtt tttttgagag agggtctggc tgtgttcctc aggctgcagt 72 060 
acagtggcta ttcatcagca ccatcatagc tcactgcagc ctcaaactcc tgggctcaag 7212 0 
ccatcctccc gcctcagact cccaagtagc tgggagtaca ggtgtgtgtc acaatgccta 72180 
actatcatct tttaactgtt caacttggga gtactgggat gtgtattaca ctttgtggta 72240 
ggcggaactc taagatgatc ctcgatgacc tcccctaagc ctcatcttta gagaatcctt 72300 
tctcctttga acacaggcag agtaagtgag tatgacgaga gttgactccc atgattaggt 72360 
tgtgttagat ggcacagctg aagttaatgc tacaggagat tacccaggtg ggcctgaccc 7242 0 
tcatcatact aaatcattaa aagcagagcg ctggaggcag atggaggatc agagattcaa 724 8 0 
agcacaagaa gactaggact cgcccttgct ggcttgaagg tgttgggggt cacaggaaaa 72 54 0 
ggacctgaaa gcagctttta gaaccagaca gcagtgccct actatggatc agcaagaaag 72 60 0 
tgggacctca gttacagagc cacaaggaag tggattctgc caacagaacc tgaatgagct 72660 
tggaagtgga tgtgagctca atttggccaa caccttcatt tgggcttgtg ttcccttgag 72720 
cagagaacct gactatgcca aactgaactt ctgacctaca caactgtgtg ctaatacgtg 72780 
ggtgctgctt gaagcctctg tttgtgatca tttttgtcat gcaacaatag aagactaata 72840 
gtacttctct tcagtgcttt cactattgaa caaaacgtaa tttaacatta cattcaataa 72900 
atactcactg agaaaacatt aataattgaa ataactttat cttatcgcca gtaaggtcat 72960 
aatgccagct ggccttttct gcctattatc aacattaaaa actattttaa caaagatttt 73 02 0 
aatttgaaca atatctgtca tgctcatttt atatttattg aattgctaaa aaaaaaaaaa 73080 
aaagcccaca ttattctaga agggatgttt ttagaaaaca tgaaaggaat tatttaaagc 73140 
agagatgcac cttgaaacat ttaatacacc caggggctac attgtagttt caggacacca 732 00 
aaaatgagct agtagaatat tttacaaact aaggtaatca tcaaaagagt ttacaggtaa 732 60 
aatttctttg catgaattac cattacaaag aaagattcta tataacaaac ctacttccga 73320 
ggtccttaga aacaatggtt tgttggtttc taaaaatttt tatttaaaaa gtctggcaaa 73380 
tgctacatac aacactccac cttcccccct cacccccgga gatttacagt ccatattacc 73440 
gtattaaaaa ctctatgaag tcatgaagtg aatctaccca tttaattttt ttaatacagc 73500 
atctcccaaa tatacttacg acagaatctt tctttgagaa ataatttttg acctcttgca 73560 
gaaatgcaat ttgggaaatg ctggcctgaa caaattcctc cctcctgacc aagtattaaa 73 62 0 
tcaaaatagt aggactacaa ggaatatttc agaagttaaa ttgattcaag atattcaaga 73680 
gctggtaaag tgtcttcctc ctttccttat ggactatagt aacttttcac taattttttt 73740 
ttacttgagt caacaaattt gaaaagtgat ttttaacaac tgtattaatt ttaacaaaat 73 8 00 
acccatacag caaagtaaat gttccaagga attttctaga atagtttcag ccataccata 73 860 
tatgtatttg tgcattatca cagtgaattt tttttatata agaggttgtt ttgtcatcta 73 92 0 
atactttata atttaatgca gaaaacactt aaaactgaca aacttttaaa tatattttta 73980 
gtcgatgtta aggaggaggt agaaaaatag aatcagggct gggcatagtg cctcctgcct 74 040 
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tctcaaactt 
aggtgtgagc 
ttacccctcc 
agagtgatga 
caggacatag 
acagcaatag 
tattgggaaa 
tttttttttt 
ccacttccca 
catgcactgc 
cccagggtgg 
ttgggattac 
gccttcacag 
gttcttgtag 
gtacagtaga 
gaactgaaaa 
cataaaaatc 
cttcctagtc 
ctaaataaag 
tcttattgga 
gccaagtttt 
gatattagga 
tttcacacgt 
taccatctgg 
agatggggcc 
aaccccaatc 
acaggagagt 
attagtccat 
atgcagccat 
ccatcattct 
taagggggag 
gcctgtcaag 
tgatgggttg 
cacgttctgc 
aaaaaaagaa 
acggctagga 



agcctgggcc 
aaaattccca 
agagtctgct 
gatgcagcat 
cttgcctatt 
tccccacctc 
ccttctggga 
tttgatgttc 
tatgtgtcct 
gctggagttc 
tgtgttgccc 
atctacccac 
tcaattttag 
tccattcctc 
atttgcctat 
gcttcctttc 
catatccttt 
ctcatcagtt 
ataagcattc 
cctagaagta 
caccttgtat 
tcaatttctc 
cttagtgggt 
cctgcatttt 
aaacaaacat 
ttaaaacata 
tcacccaggt 
tcaagtgatc 
gcccagctaa 
ttgggctcaa 
cactgtgcct 
gggctgttcc 
cgaattagag 
tatgacaaca 
ctagtgaaac 
aggctcagtt 
gagacaaggt 
ggcacaagca 
cgtgcctggc 
tctagaattc 
aggcgtgagc 
cctacaggaa 
ttataacatt 
catcagcctt 
aattttgctt 
aatattttat 
aaagaaactc 
ctttcctact 
gttacagagt 
ttttttcagg 
tagggcccac 
aagccatgct 
tgcttcattt 
tcactctatt 
tcccagactc 
gccaccattc 
tttcacactg 
aaaaaaggat 
cagcaaacta 
ttgaacaatg 
gggtggggag 

atgggtgcag 
acatgtatcc 
gaactgcctg 
agacttcagg 



acagagtgag 
aattgtcttc 
tcactgctta 
ttcttaagag 
tttgattcct 
ttttcccata 
ttttattcca 
atggacatga 
gaatttcaga 
agttccattt 
ttattttttc 
ttaaaatgaa 
tacaatttca 
ccctgactcc 
tctggatatt 
cttagcataa 
tattgttgaa 
gatggacaca 
atgtacaaga 
gaactgctgg 
tccaaagcag 
tacatacttg 
gtgaacttat 
ctcatttgat 
taagagtaat 
attatgatac 
tgaagtgcag 
ctctcacctc 
cttctttatt 
gtgatcctcc 
ggacataatc 
aaccccagga 
gtaaactggg 
ccactttagg 
catatttttg 
atagcttggg 
cttgctctat 
ttcttcccac 
tcatttttgt 
ctgggttcaa 
cactgtgcct 
atggctgtac 
ggggaagaat 
ggttacagga 
acgcttacat 
gaaataatct 
tgcacattgc 
ttgctaggaa 
gagataggtt 
atttgtccaa 
tctctgcata 
cagcctatcc 
ggcatttgtt 
gcccaggctg 
aagcaatctt 
ccccactgtt 
ctataaagaa 
tagttcatgt 
acacaggaac 
agaacacatg 
caaggggagg 
caaaccacca 
cagagcttaa 
agactgggtg 
aaacttacaa 



actccgtctc 
tcattcagaa 
ttcactcagt 
aatccaacag 
gcttgaagat 
aacatttggt 
ggcaactgat 
cgactgtggc 
catgttggta 
ggtcatttgc 
ccagaacggt 
aaattcaatg 
ttaccccaga 
aagcccctgg 
ttgtataagt 
tgttttcaag 
taatatcagt 
tgagtggttt 
ttttgtgtag 
atcacaggat 
aggaaccatt 
tccaacactt 
aactcattat 
ccttgcaaca 
tcactgactt 
tttttttttt 
tggtatgatc 
agcctcttga 
ttttgtagag 
catctcagcc 
tcgcttctag 
tagctaccta 
gagggggagg 
tgatatggca 
gtttgcagca 
ttatgaaggc 
tgccctggct 
ctctgcctcc 
atttttagta 
gtgatccacc 
ggcccaactt 
catccaggtt 
gactttctag 
ttcattactt 
tttctattca 
ccttggaggt 
tcaaccctgg 
aagtcaactt 
aatcagcatg 
aagatgttac 
tgctggtgtg 
cctcatcttg 
tttgttgggc 
gagtgcagtg 
cctgcttcag 
ttttttgtat 
ctgctggaca 
cctttgcagg 
agaaaaccaa 
gacacaggga 
gagagcatta 
tagcacatgt 
agtatattaa 
gaaagaggtt 
tcgtggtgga 
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cggtgaaggg gaagcaaggc accttcttta 
aggaactacc aaacacttat aaaaccacca 
ggctgaggca ggagaatcat ttgaacccag 
gccattgcac tccagcctgg gtgacaagag 
aaataataat aataataata ataataattt 
gaaactggta tatgaagtta ccaatattta 
gaaaagatat ataaagattt ggtcacattg 
tttcttaatt ggaaccttgc ctgtggttat 
tatccaacaa ataagtatta aacaaacaaa 
aatcggcata gtaaaatggt tacaaatatg 
tccgaactct gctaactatt aaaataatag 
catgtataaa atggcaaaaa taagaataga 
gatcattgaa agcatctgat catttaaaga 
ttgtatgttc ctgataaatg acaggtgtaa 
gaaatggcct ttagggatgc acaaaatatt 
tggcgtactc ccaaccccca ctggtttttg 
gagatgaaag aataaagtat ctctcaagac 
gtcctatgac tctttagccc agttgttttg 
taacaagaat attgaggttc ttaattatgt 
aatggcaaac taataacttt ttgcaaaagg 
aacaagttgt atttcataag attgcacaga 
aaaaaaaaaa ccatcaggtc tcacgggaac 
aatggcccct gtgattcaat tacctccatc 
attcaagatg agattgtggg gggacacaaa 
ttgcccaggc tggtctggag cttctgagct 
gtgttgggat tataggcatg agccactgtg 
aggcaatatg caacattaaa taacccacat 
agggtcttgc tctgatgccc aggctggaag 
accaccttcc aggttcaagt gattctcacg 
gcatgcacca ccatgtctgg ctcatttttc 
ttggccaggc tggtctcaaa cbcctgacct 
gtgctgggtt tataggcgca agccactacg 
acttgtgaat tattcattat ttctctaact 
gcagatgata aatgaaggct gagagacafct 
tgcatatcat ttcacctctg agtctgagat 
agataaccta aaaaaaatta aaatcaaatt 
tattgggaca tgacgtctac gaggaacctg 
atggggagac agcaagcctg ccaccacgag 
cccaagacaa ccagaaaggg gcctctgccc 
gagccttcct gtgagagagt ctgtgtgtct 
ctaatgattt agcagcactt ggcactgttt 
tgctccatta ggaatgtctg ctcattccta 
ggcctttggc tttacatcct gcagctacgc 
gccgagcccg ccttttaaca agtagcatgg 
cacagagcag gggccgcagc ggctgtgcat 
cgggcgagaa agctgagaag gagcagtgat 
ggcagttgct gggcctagga cttaggtccg 
tgtaagaaac ttcagggaga agctggcctg 
tggtgggccc cctgaccttt gtccccaccc 
cctgagttgg ggtggtagct cctacctctg 
ggtccacagt ggctggggac ttgcttctat 
accacttccc ctgagaaagt gggctgtcac 
agcactgccc ttaactgcag aaacagaagg 
gagaggagat gggcaagctc acctttactc 
tgctgaagtt attattcata aatgtccaca 
agagaaggga atcaaagctt aaaaataacc 
gaagtcaagg ttcaaagtca aactctgaaa 
ccttccatag ccccctaatc tataccctcc 
ttaaaaaggc aaaccaggtg ttatttcaaa 
aagagagctg tcagtggatt tatgcactct 
tttacagcag cgcatcctca tgcggtctta 
tgctgcagcg ccagtgacca ggcaacccgt 
gactcagggc tcccatcgcc agcaaaatgt 
atgaggtgca gtgatcttga gccatttacc 
accatcagag ggatgggatg aaggagattt 



caaggcggca ggagagggaa tgaatgcagg 819 0 0 
tcaggtgcct gtaatcccag ctacttggga 81960 
gaggcagagg ttgcagtgaa ccaagatcgt 82 02 0 
caagactctg tctcaaaaat aaaataaaat 82080 
ggtgaaattc ttcaacagac ttggctaact 82140 
tgtctgtaac catctgcagt ttatacactt 82200 
tatttcacca caggcccctc ctaagattta 82260 
atatgcgttg tttttttatc acatagtaga 82320 
tacattctta tttgtaggcc agacagaaca 823 80 
gctttgaagt ctaacaggat tgagtttaaa 82440 
aagtttctta atctctctaa gctcagactc 82500 
aacctcagag agtaggtgga agaactggat 825 60 
taaatgatca ttcagcacag tgctttgaca 8262 0 
ttttgttgtc atcaccattg ttgttattta 82680 
gcagcaaaat gtctcagtat tcttgttctt 82740 
tgacatcaga tgtgaaccac agcaaaggaa 82 8 00 
agactcaaag atccttgaca gtagggctct 82860 
cacatggagg tactcactaa atgtttttga 82920 
aaaaaaattc aacatactta aaagctacta 82980 
aaactaatac tttgttgaaa attcttataa 83040 
aacaaaatat taaactccat tattaacata 83100 
tcactcgcta ccataagaac agcatgggga 83160 
tggtctctcc cttgacaggt ggggattaca 83220 
gcctaaccat ataatggggg tttcgtcatg 832 80 
caagcgatct gtccgctttg gcctcccaaa 83340 
ctcagcctgg caattttttt taaaattgga 83400 
ctaacaactt ttatttcttt tttttgagac 83460 
gcagtagcat gatattggct caatgcaacc 83 520 
cctcagtctc ctgagtagct gggattacag 83580 
tatttttagt agagatgggg tttcaccatg 83 640 
caagtgatgc gcctgcctcg gcctcccaaa 83700 
cctggcccaa acacatatta tataccacag 83760 
ctatgagatt gtatttttta ttcccatttt 83820 
aagacagaga acagtgagac tggttctgcc 83880 
tcttcatcca gagagatctg caacctcacc 83 940 
gctataatca cagtgcctgc ctcatagggc 84000 
acagtgcttg gcacacagca agaccttgat 84 0 60 
ccctagctcc accatcacta aatgacttgt 84120 
tctgtcgcca aagctcctct ccataccaca 84180 
ttatttctct tgctgttatc cacaagtgtt 84240 
tgtctcagat cacaatcagc ctgaggtccg 843 00 
accgcagtgt tttccacaca tccttctgat 843 60 
aggctccttg gccaggagga gcccggaggg 8442 0 
gtcattcccc gctagaggct caagagtcct 84480 
ccggtgctga accttctctc tccagggagg 8454 0 
ctcaaaaatg gaatgggacc tgcctgggaa 84 60 0 
tagtctgttt gccagaactg aaacttcagfc 84660 
tcagctcacc aaggaaggaa cctctcggga 84720 
tgagactgcc atgtagctcg gtgagtaacg 84 78 0 
agcctcttcc caccttcctc agatgtcggt 84 840 
gaatgacata tgattgcctg tgtctatgcc 84900 
ttcctcaggg tcagcatcac cacgacatcc 84960 
cgccgataca gtgtgacaca aaaagagatg 85020 
agccctgacc ccacacccag ccctatgctg 85080 
agactccaaa ggagtcttat tcctgctccc 85140 
ttcccaaggt catatagcca aatgtttagt 85200 
gatgtgtgct cttcccccca tagtagaatg 85260 
tgctgccctg tctcttttaa aattgaaatt 85320 
attttattta aagttgagaa caactgtttg 853 80 
ggtgaaccta aattggaaaa agcaggcact 8544 0 
acaacctgac ccagagcagg gaactcggtg 85500 
ctcctgggct gttttctacg tacaggtttt 85560 
aaatatgaaa tgtctttttt caggtgggga 85 62 0 
ttctttcatg gccaaccaca accaactggg 85680 
gtaccattca gaagggataa ctgaaggggt 85740 
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tcccagccca gggcccttcc cttttgagga acagaaagat cactactgtg gtggggggag 85 80 0 
ggtgagatca tattaaccca taaaaggact accgtattgc gctcccttgc ttttgactga 85860 
gtttacacaa acttgtgagg tcacgtttgt tgcctctggt tgaccagacg cccgcatatg 85920 
cagttatata catatttgct taattttcta aaaagagaaa caatgagtta gttgtgtatg 85980 
ctgtgtgttt ggaagataac atctcaaggc atgacatcca tagagaacag ctgataagtt 8604 0 
aaaaacggag aactactggg atgtggaagc tgcgaaagaa tcaggggaaa catcctcaac 86100 
tgaagtttgc ataagattga attttggggc cgggcgcggt ggctcactcc tgtaatccca 86160 
gcactttggg agaccgaggt gggctgatca cgaggtcagg agatcgagac catcctggct 8622 0 
aacacggtga aaccccgtct ctactaaaaa cacaaaaaaa ttagccaggc gtggtggcgg 86280 
gcgcctctag tcccagctcc ttggtaggct gaggcaggag aatggtgtga acccgggagg 86340 
cggagcttgc agtgagccga gatcgcgcca ctgcactcca gcctgggcga cagggcgaga 8 6400 
ctgcgtctca aaaaaaaaaa aaaaaaaaaa aaaaaaaaga ttgaattttg gatgtcttgg 86460 
gtagtcagaa agaatcacat cctttataat tcggtatttc tggatggtga aatgaagaaa 86520 
gcagtaaaga catcctaaat gatggaaaag gcaatggtgt ctgtgagttt ctttacccac 86580 
atctccatca caatgtgacc ctgcacagtc tctctgcgtg ccccctttag ggacattacc 8664 0 
tgctcagaga ggtttcacat ctgccaaggc cactcattct gaaagggaga aataatgtgt 8670 0 
attggaacaa actttatcat tgacttatgc tgggtcacgg atgtcctatg aaccaaggac 867 60 
aactaatgag gcaagaagta actgagctat caccaaaaag ctgtttgcaa agttatctga 8682 0 
acattcttcc tacatttaag gccctgtcca cattttgcca cattttaaag tttctttata 86880 
gttgtttgaa acatgaccat ttcaaactat gattttgaaa tgaagttcca tgaaatccct 8 694 0 
taggcatacg aggcactgct gggtgatgaa cgcaaacttg attcacttgt attggctcct 87000 
ccagatgctg agtcattatg atgccagatt tcagtgagaa aaagcacata gagaatattg 87060 
gacacgattt ctatcgttgt gaacaaaggt gaatagatag atggcccatt tcagccaggc 87120 
ggattcaggg atgctgaaac agcagccata cagctaacag atttctatgc aaaaaaatat 87180 
gccactatcc aatctgtctc ccacacacat cttctctctc tgcttttcct caacattcta 87240 
tccaggacca cgtttctaag catattattt ccctgccacc atctaaccaa actctaggcc 87300 
agacttccaa ttggatttgc agaatgtgca taacatttcc aaatggatgg tggcaataaa 873 60 
gaaatgatgt cttcagtctg atgaaaaaaa ttcaaattca acaatgacac ccattatttc 8742 0 
acatactgaa ttaccaaaga tttaaaaata ataacaaata aaagcaataa taagacaata 874 8 0 
atatataata cacaatacag ttgagcatcc ctcatctgaa aacccaaaat ccaaaatttt 87540 
ctaaaatttc taaaacacct gacttcttgt gatgggtcac aaaaattact aagaatgttg 8760 0 
cataaaatta ccttcaggct acctgtatag agtgtatatg aaacatcaat gaatttcatg 87660 
tttagatttg ggtcccatgc ccacgatatc tcattatgta tatgcaaata ttccaaaatc 8772 0 
ctaaaatatc tgaagtctga aacatgtctg gtcctgagca ttttgtgtaa agaatactca 87780 
acttgtgcag gtaaaagtgt gtaggggaaa aggaactcat acatgtactg ctgggaatgt 87840 
aagtcagtgc aacatgataa caattatcca catggatacc ctttgaccaa tactagttcc 87900 
cctgtaggaa tttatcttac agatctgctc actgaagtgt gcaaatatat aggtaaaagt 87960 
atttttgtag ctctgctaac aatagtgaaa attctgtcaa taagggaatg gtgaaataaa 8802 0 
ttacatctac aaagtagaat attatgcagt tcttaaaaaa gacatagtat atataaatct 88080 
ctgttgtgga aagacttttt ttatatgctt catgatctta ttggtgcaac aagaacacaa 88140 
atgcaagctg ggcatggtgg ctcatgcctg taatcctagc actttgggag gtggaggcag 882 0 0 
gcagattgct tgagcccagg agttcaagac cagcctggcc aacataacga aatcctgtct 882 60 
ctacaaaaaa tacaaaaatt agctgggtgt ggtggcacat gtttgtagtc ccagctactc 88320 
agaaggctga ggtgagaagg tcacctgagg ccagaaggtc gaggctgcag tgagctgata 88380 
ttgtgccact gcactccaga ccgggcaaga gtgagaccct gtctcaaaag acaaataaaa 88440 
aacaagtgca cacacacatt tgcatatgca cagaagctgt gaagaccata cactgaacca 88500 
ctgccatctt tgggtagtgg gactgaaagg catggtgaaa ttgatgactt taaggtttta 8 85 60 
ctttactaac tgcagatttg tttttcatgt ttaggatgag cttaaattgc tactataatt 88620 
ttaaaaatta aaatgaatga tggcatcccc tgtgacaggt gccccgagcc tgctgattaa 88680 
agctaatgaa agaaaagaga acaaggcctc aactgaaata atgaatctat caagaataaa 8 8740 
aaaagagggt atgtattcac acagaaaccc taggcacagt ggctattcat tgctacagga 8 8800 
atatttaaag atgtagcgca cccacgctgg aagtggaact ctcataacaa ccactaacta 88860 
ctcggaactg ctatgctagg taacatatac gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 8 8 920 
gtgtgtgtgt gtgtgtgttt tcagcgaaat ttttttcctg aatatgaaag tcacacatgc 88980 
tcattgtaaa atattttaca gctggtgcgg tggctcacgc ctgtaatccc agcactttgg 89040 
gaggccgagg tgggcggatc acctgaggtc aggagttcaa gaccagcttg accaacatgg 8910 0 
tgaaactcta ctactaaaaa tacaaaaatt agctgggcgt ggtggtgggc acctgtaatc 89160 
ccaactactc gggaggctga agcaggagaa tggcttgaac ccaggaggtg taggttgcag 8922 0 
tgagccgaga tctcaccatt gcactccagc ctgggcaata gggcaagact gtctcaaaat 892 8 0 
aaataaataa ataataaata aaataaataa taaataaaac attttacaaa acagaaatct 89340 
aaagtccttc ataattctac ttcccaaaga tagccacgtt tatggtatta tagatttctt 89400 
tatgcatgtc cataatctat gtatttttaa aaaatcaggc caggcgcagt ggctcacacc 89460 
tgtaatccca gcactttggg aggccgaggc gagcagatca caaggtaagg agttcgacac 89520 
cagcctgatc aacatggtga aacccgtctc tactaaaagt acaaaaatta gccggcatgg 89580 
tggtgtgcac ctgtaatccc agctactcag gaggctgagg caggagaatc gcttgaaccc 8 964 0 
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gggaggcgga 
gcaagactct 
ttttccacta 
tcttttaaat 
atcctttatt 
gtgcagtggc 
tgcctcaacc 
tatgttttta 
ctcaagtgat 
attagctttt 
gcatgtgaat 
ttgattggag 
tttcccccac 
taaagtaagg 
ttttccacca 
tgggcagtgg 
attggagcct 
ctccaatgtg 
cctctatatc 
tgtcacccag 
gttcaagtga 
aggcctggct 
atctcaaact 
caggtgtgag 
tatttgcctt 
aataattcta 
aaatccccaa 
ttaagatgga 
ccgcaacctc 
gattacaggc 
ctccatgttg 
agtgctggga 
aggttggtga 
tcctgagctg 
ggccaaactc 
ctctgctcta 
gcttgatcat 
actttccaag 
attatgttat 
cctatggttc 
cctccgcctc 
ggcatgtgcc 
ttggctaggc 
gtgctaggat 
actttcagag 
atttgctgtg 
agaggcaaga 
atcttttctg 
ttccccactc 
gccagccagc 
ggagggaact 
acaaaaatag 
aactgtgttt 
agtaactcac 
ctggaagttt 
tatcttacca 
ggactcacgc 
aggagttcga 
attagccagg 
gaatcacttg 
agcctggtga 
ttttctgctc 
ctaagtccat 
aatttgattt 
ggtttccttc 



ggttgccgtg 
gtctcaaaaa 
agcagtgacg 
agctccatag 
ttttatatat 
gcaatctcag 
tcctgagtag 
gtagagatgg 
ccacctgcct 
taatctcctt 
ctgtgcacat 
gtgacatata 
ttttacaaaa 
ggctgaacta 
tgagacccag 
ggccaagcaa 
ggggacattt 
gctcagttag 
agtgtctttc 
gccagagtgc 
ttctcctgcc 
aacttttgta 
cctgacctcg 
ccactgtgcc 
gtgacacagg 
ttagctaatt 
tttgaaaatt 
gtttcgctct 
cgcctcccag 
atgcaccacc 
gtaaggctgg 
ttatatgcgt 
acatgtgaaa 
gtcccatttc 
agtctcgtct 
caaaaatgga 
taaaatggtc 
gactgccctt 
catccttatc 
aagctgcttt 
caggttcaaa 
accacatcag 
tggtcttgaa 
tacaggtttg 
gctccgtgac 
ctttaatgta 
gatgcttgaa 
cagggactct 
agcctttctc 
agcacttgat 
tcagtgtttg 
ttttcatgag 
gcatatgtat 
aaaaaaggtg 
ctaggattaa 
ttccacttat 
ctgtaatccc 
aaccagcctg 
cgtggtgcca 
aacccaggag 
caagagcaaa 
acgattaaga 
ttttgtaatt 
tcttaccgtg 
agaagggata 



agctgagatc 
aaaaaaaaaa 
cagatatctt 
tattccatta 
gttttttgag 
ctcactgcaa 
ctgggactac 
ggtttcgcca 
cggctgggat 
ccagatgttt 
gagtacttcc 
ttctttaaat 
gaggcaatag 
agcttcacac 
attcacatgc 
agggccctgg 
gtgaaaccac 
ggcttctgga 
aaactttgtt 
agaggtgtga 
ttagcctccc 
tttttagtgg 
agtgatccac 
cggcccaaat 
tatacacatg 
gcaatgtatt 
ctgtagtaaa 
tgttgcccgg 
gttcaagcaa 
acacccggct 
tcttgaactc 
gagccaccgc 
aagatgaccg 
ccctgctcac 
ctcactttag 
tgcgagcaca 
attttttttt 
aaatttttaa 
ttactctttt 
tttttttttt 
ctattctcct 
ttaacttttg 
ctcctggcct 
agccaccatg 
attttccacc 
tacagcactg 
tgaggactaa 
cataatgaat 
tttctgccct 
ggagttcatc 
cttagttcat 
aatgattgag 
gtattgctac 
aacatctttt 
ttgcttcagc 
ttgaattaat 
agcactttgg 
gccaacatgg 
catgcctgtt 
gcagaggttg 
actctgtctc 
caggaatata 
attaccaata 
tacactacag 
gaaaaatgtt 



tcaccactgt 
aaatggggtc 
tccatataag 
tattgctatg 
acggagtctc 
cctctgcctg 
aggcatgcac 
tgttagctag 
tacaggggtg 
ggttttataa 
acagatgagc 
cctcattaca 
agtatcacaa 
ccaggtccag 
agcaggggag 
agccaatgta 
agcccagaga 
gttctcatct 
ttttgttgtt 
tcttgggtca 
aagtagctgg 
agacgggatt 
cggcctcggc 
tttggattac 
tataaaacta 
gtaaattttt 
tcctggtaaa 
gctggagtgc 
ttctcctgcc 
aattttgtat 
ccaacctcag 
gcctggccct 
tccaaattcc 
tcagccagtt 
cctcccatgg 
atataatacc 
ccccacacat 
atattcttgt 
tttctatgtt 
tttttttgac 
gcctcagcct 
tacttttagt 
caggtgatct 
cccagccagt 
ttctagatta 
gagagactgt 
tttcacaagt 
ctttggataa 
atcacagaat 
cgaagctgtg 
tctcaagttt 
aacttctgaa 
tttctctaag 
cctccatgct 
aggaaaactg 
gtgcactttt 
gaagctgagg 
cgaaaccaca 
atcccagcta 
cagggagttg 
aaaacaaaaa 
ggcaaaagct 
acgtaattca 
aactagataa 
ttattttctc 



actccagcct 
aggattttgc 
tagacctagg 
tcataattaa 
actctgtcgc 
ccagattcaa 
catcatgccc 
gctggtctca 
agccaccatg 
gactgcaatc 
tcctagaagt 
accctatgaa 
tagcttcata 
ctgagcccaa 
acagaaggat 
ccatgcaggg 
cttcacagtc 
ataacagaac 
tttgagacag 
ttgcaacctt 
gattacaggt 
tcaccatgtt 
ctcctgaagt 
atgactctca 
aaacagaagt 
cccttacata 
gactatcttt 
aatggtgtga 
ttagcctccc 
ttttagtgga 
gtgatctgcc 
aagactatct 
tcattctgat 
cagtcacact 
ctcccttctt 
cttcacgttg 
atttaaggag 
cattcttttt 
gttaattagt 
accatctttg 
cccgagcagc 
agagatgggg 
gcccgccctg 
tcaagctgtt 
gcattttcac 
tcaatgactt 
cggtattaga 
ggagggtcct 
tgtagcctct 
ctttgccagt 
cttgccaaga 
attcaatatt 
ctggaaagat 
tctctttacc 
caaagatacc 
aaaaaacctg 
agggcagatc 
tctctactaa 
cttgggaggc 
agattgtgcc 
ctgaaacaaa 
aagcaacaca 
gaaaatggaa 
aaaattaaag 
aaattaaata 



gggcgacaga 
aacttgtttt 
tatacttcat 
aaataaatca 
ccagggtgga 
gtgattctcc 
agctaatttt 
aactcctgac 
cctgcccctt 
aaccatccat 
agaatacagc 
ataggtgtta 
acttcacctg 
aacacgtatt 
tcagcagcag 
aggcactggg 
tggtgctgtt 
cataacgctt 
agtctcactc 
cacctcctgg 
gtgtgccacc 
agccaggctg 
tctaggatta 
gtaagaccaa 
gtcataaaat 
atttaaaaaa 
tttttttttt 
tctcggctca 
aagtagctgg 
gacagggttt 
tgcctcccaa 
ttatctccct 
tcaagttcct 
ccacggccca 
tgggcgaaag 
gacttgtata 
agccttgtca 
ggaagcacct 
ttaactctag 
ctcattgcaa 
tgggattatg 
tttcaccatg 
gcctcccaaa 
ttctaacatc 
tgtgctatcc 
acagatgcta 
ttatttgtta 
ctgtacaacc 
gtcttgacaa 
actttgaaaa 
tttggaaaca 
ttggggaaaa 
gattgatact 
atttgaaatt 
atgcttattg 
cagggcacag 
acctaaggtc 
aaatacaaaa 
tgaggcagga 
actgcactcc 
aataaaccta 
ctcaagtaat 
gcatatttta 
tgtacttaaa 
gaagttactg 



89700 
89760 
89820 
89880 
89940 
90000 
90060 
90120 
90180 
90240 
90300 
90360 
90420 
90480 
90540 
90600 
90660 
90720 
90780 
90840 
90900 
90960 
91020 
91080 
91140 
91200 
91260 
91320 
91380 
91440 
91500 
91560 
91620 
91680 
91740 
91800 
91860 
91920 
91980 
92040 
92100 
92160 
92220 
92280 
92340 
92400 
92460 
92520 
92580 
92640 
92700 
92760 
92820 
92880 
92940 
93000 
93060 
93120 
93180 
93240 
93300 
93360 
93420 
93480 
93540 



FIG. 6X 



WO 2004/035741 



PCT/US2003/032556 



31/132 

caataaacaa ttctgtgttg cagattaacc aattattttt ctcctcatag tgtttttaaa 93600 
attatcaaaa caacatatat gcatagtata taaaacataa tattgacttc ctatcatagg 93660 
gtattaggat tcagactttt tttttaactt ttgcttcaca atgcaatgta ctttccccct 93720 
tctcctctcc taatttccca atatgtatat ttttaaaaac taattttgtt tttgaactgg 93780 
agtgcagtgg tgcgatctcg gctcactgca agctctgtct cctgggttca agtgattctc 93840 
ctgcttcagc cttgagagta gctgggacta taggcacatg ccaccacacc cggctaattt 93900 
ttgtattttt agtggagaca ggctttcacc atgttggcca ggctggtctc gaactcctga 93 960 
cctcaggtga tctgcccacc tcagcctccc aaagtgctgg gattacaggc gtgagccacc 94020 
atgcccggcc taaaaattaa attaacattc atattattca acaactgtgt aaatattgtt 940 80 
cactgtagtg gaccctcatt gcatttcctt tcttgacatc tttttgtttt ccggtagcta 94140 
gtaattatct tttttgtttc catttgctta gctttctagg ttcctatcgc tatttgtcac 94200 
catactctcc aacagaactt taaaactcct ctcgtaccac ttgggctact gacttcttgg 942 60 
cagcatcctc gatcctgctc cacagggcct ggattcatct ccaagcccgc agctctacag 94320 
ctgcttccaa ccatcatttt ggaaattctc ttcccttctt ctccgttcca tgggtcctct 943 80 
gtcttccctg ttcgtatatt tgtgatgtct tctagaaact tcctgagaaa ggatgcacag 94440 
gcagaaaatt ttttgagact atgttttatg aaatgtcttt attttacctt ctcagttgat 945 0 0 
tgacagtttg gacataattt ccccttagaa tgttacaggc atttctcctt ttttgtttag 945 60 
ttcccagtaa tacttttaag aagtcttaag ttattctgtc ttgatccttt tatctcccca 94620 
ccgtcaccca gccacaacca aagctttttg catctcctct ctatccccat aaatttcact 94680 
atggtgtgtt ttgatatgga acttagaaaa acgttgtttt tactgaagta taacatacag 9474 0 
aagagcacaa atcattttac aaaatgaaca aacattttgt gtaactaata cctagattaa 94 8 00 
gaaacagtgc taccaagagc cactacctgc tcctcgtgag aactgctatt gtaatttcca 94860 
gtaccataga tcagattgcc tgtttttgaa tttttataga aatgaaatca ttgtaaaatg 94920 
tgtatttttt aaaaaaaatg tactcttttg ctcctggtct ctttcattca ccattaattt 94980 
tgtctgattc acccacgtcg ctgcatgtgg tggcaattca ttcattcttg ttcatatata 95040 
tatatatata tatatatata tatatatata tatatataaa attgatgtat ccaatgttaa 95100 
tgaggatgga cttgtgacta tttccattct ggggatacta gagatagggc tgtcataaat 95160 
gtttctgtac acgccctctg ttgaacagat gtagttctgt tggacggcat aagacatttt 952 2 0 
tcattttcaa tctgaattct tccttcagtt tggtgaaaat tgctggaatt aattctttcg 952 8 0 
tgatttctcc cttcttctct tttttaaaat ttatttttta acacaacatc aagtttcctt 95340 
tatcatctat aatacagtta tacccaaact ttctaagacc aaacagacag tcccctgccc 95400 
agagcaggaa attccaatga gcccctaaag acacacaaag gtgaatgtgg aagatcatag 954 60 
ttccagctgc aggtcacaag tcttccattc aaacactcca tgcttttcat ttctgtttgt 95520 
taaagaaagc gtcttacagg acgttgttga aaataatttc atcccagaca ccgggtttct 955 80 
tcaataatac acagctccat gaaatctgtg tttccatccg actgacagga atacaaagta 95640 
atttttattg ttttatttta attttttggt ggtatagaga agtaaaacta tcagtcagat 957 0 0 
tcctttagta ataaagaaaa ggaggggaaa gaaagcattt gggctttgct ggatgctggt 95760 
ttctacttgt ctgagggtat gacttcaata gttaaatcac cctgacacca ctgcagtaac 95820 
tagtactagc aattctttct ttctttcttt ctttctttct ttctttcttt ctttctttct 95880 
ttctttcttt cctttctttc tttcctttct ttctttcctt tctttctttc tttctttttc 95940 
tttcttcttt ttctttcttt ctttcttttt ctttcttctt tttctttctt tctctttctc 96000 
tctctctttc tttttctttc ttcctttctt tctttctttc tttcctttct ttctttcttt 96060 
ctttcctttc tttctttctt tctttttctt tctttcttct ttttctttct ttttctttct 96120 
ttcttctttt tctttctttc tctttctctc tctctttcct tctttctttt tctttcttcc 96180 
tttctctctc tctccccctt tctttctttt ttcttttttt cgaagatgat acaaagaaaa 96240 
acacccccat ggacataaaa atggcccaaa ggtgttttgt tttgttttgt tttttgagat 963 00 
ggagtctcgc tctgtcaccc aggctggagt gcaacggcac gatctcggct cactgcaacc 963 60 
tccacctccc gggttcaaga gattctcctg cctcagcctc cctagtagct gggattacag 96420 
gtgcctgcca ccatgcccag ctaatttttg tatttttagt agagatgcgg tttcaccatg 964 80 
ttggcctgga tggtctccaa ttcctgacct taagtgatcc gcccgcctca gcctcccaaa 96540 
gtgctgggat tacaggcgta agccactgcg cccagccagc ccagaagttt tttactgaag 96600 
atcaattctc cccctgcccg cctccgctga aaaggtacaa aatgaacatt ttgttttgag 96660 
atggcagctc catcaggcat tccaattcac ccagccactt attctcacag aggtgagggg 96720 
aacaggcatt aggttttatt agtcatgttg tatttgtaac cagatgtggc ctcggcagct 96780 
tatttgaagg ccattgatcc tttgaacacg tgtagagaag catggctgtc cttcactgac 96840 
tgtccatatc tgagcatatt cagctaccat ggaaactacg aaggaaggaa aaatatattt 96900 
actccaaaat tcatttactg ggagttttaa gtgccctttc ttccacagag ccccagagta 96960 
gtgctaatgt gctgggggca gctgtatttt ccagcatgag ctcccatcct ctgagggtcc 97020 
tgaaaaggat tggtcctgga gtcttcatga aaggaatgag gtggaacatg tgtagcccca 97 080 
aacctgatag tacggggagt ggtgggggtg gcagggcaat gttcaccaca gtggtggagg 9714 0 
atcacttagg ggtaggctga agtagctgct gcaacaggag gaagagctca tggcagtcct 972 00 
ggaaaaggct ctaacttgat cccagagtat gtggttccgt ccttcttttt cttttcctct 972 60 
ggctgcttga gatcttcttg atttcacgtt gagtctgtgg cgattgcaat caacttatta 973 2 0 
aaggacttct cagcagccat gtctgtagcc tgccttgtgg aaaactgggt gaaagcaccc 97380 
tgctgcttct gcattagagt gatggtcaat ctctcctaac tggtagaaat gatttctctg 97440 
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ttgtactact gtagatgact ctgaatgagt 
actgatctat tttttttttc aattttttgt 
tggtcttgaa ctcctggctt caagggatcc 
ttcaagtatg agccacfcgtg cctaaccctg 
gccccttcct tgattaaacc cttcaatgaa 
tgatggttca tgcctgtaat ctcagcactt 
gccaggagct caacatcagc ttagacaaca 
agaattagct gggcatggtg gtgcacctat 
aggatcactt gagccctgga ggtcaaggca 
cagcctggat gaagtgagac ctggtctcca 
gcaaggtggc tcacacctgt aatcccatca 
catgaggtca agagatcgag accatcctgg 
aatacaaaaa ttagctgggc atggtggcat 
gaggcaggag aattgcttga acccgggagg 
tgacagagcg agcgagactc tgtctcaaaa 
aaagaaagaa gaaatcctta gtcctgtctt 
acttgaacct aggaatttga ggctccagtg 
ggagagagtg agaccttgtc tctaaagaag 
aagaaagaag gaaaggaaaa gaagagagag 
caaaataaaa taaaataata aataaataaa 
aaggctcaaa taatctcatg ccaactaagt 
gattactcca tctttcagcc acaagacctt 
cctacctcag aacatgtgca ctttttcttt 
ataatcttag ctcaaagagg cttttcttga 
tctctgctac attattccaa tttattttct 
cttagtatgt gcttgttgcc tttccccaac 
gagactgttt cattcctgta tcatcagcac 
ttaataaaaa tttgtttatt gactagctat 
tcagcaaaat gaacactttg aaatgtaatt 
atttaaataa aatatttact attttggtca 
gatagcttct aaaaatgctt acaattaaca 
tagacagaat gcactgaact cttcttcatt 
gttcacgcct gtaatcctag catagtggaa 
gaattcgaga ccagcctggc caacatggca 
tagctgggta taatagcaga catctatagt 
ggactgcttg accccaggag attgaggttg 
agcctgggct acagaatgat acctcatcta 
gcatgcacct gtagtcccag ctactcagga 
aaggtagaga ctgcagtgag ccctgggtag 
cagagaccca gtttcaaaaa aacacaaaaa 
ccaatgcatt gctgaaatgt taaatccatt 
gttcatgctt gtaatcccag cactttggga 
gaattcaaga acagcctggc taacacagtg 
tggtggcgca tgcctgtaat cccagctact 
cctgggaggt ggaggttgca gtcagccaag 
catctcaaaa aaaaaaagta aaaagtatat 
aaatatcttt tttaacatca caaagctctg 
tcactcccat gaatacacgt atgtaaacag 
gggaaaaaac tgtcctgtca ctgtggtctc 
cacaaaactt ctcaggagtt gcttgtttcc 
atctggcatc ggttctcagt actctccact 
gttcatgctg ccaaatccag cagacacctc 
ttaagagact gggtcttgct ctgtcaccca 
actgcagcct taacctccct gagttcaaga 
atgcacagct atgcctggct aattactcaa 
aaacactctc aacttttaag aaaccctgtt 
ctatcagctt ctccttatct gacctctaaa 
gtttttttct ccccttactg tactgctcct 
atactatctg ttgaaacact gaaatcactg 
ttttttgaga tggagtttcg ctctgttgcc 
tcactgcaag ttccacctcc tgggctcaag 
gggattacag gtgtgtgcca ccatacccag 
ttcaccatgt gtccaggctg gtcttaaact 
ctcccaaagg ttgggaaaag atatcccaat 
ttgacatatc cacttggact tttaataggc 
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cttcttgctt ccattccaca cagcatccat 140400 
agagacgggg tcttgccatg ttgcccaggc 140460 
tcccacctca acctcccaaa gtgataggat 140520 
actgatcttt ctaagcataa atctaataat 140580 
ttcacattaa gcaaacaacc tggccaggtg 140640 
tgggagacca agatgggagg atcacttgag 14 07 0 0 
tggtgaaact acatctctac aaaaaataca 140760 
agtcccagct actcgggcgg ctgagctggg 140 82 0 
gcagtgagct gtgattatgc cactacactt 140880 
aaaaaaaaaa aaaaaaaaaa aagaagcagg 14 094 0 
ctttgggagg ccaaggcagg cctcctggat 1410 00 
ccaacatggt gaaaccccat ctctactaaa 141060 
gcacctgtag tctcaggtac ttgggaggct 141120 
cgaaggttgc agtgagccaa gattgcctgg 14118 0 
aaaaaaaaaa aaagaaagaa agaaagaaag 14124 0 
aactacttga gaggctgagg gaggaggatc 1413 00 
agctatgaca gcaccacggt gctctggtct 141360 
agaaaagaaa agaatgaatg aatgaacaaa 14142 0 
agagagagag gaagaaagga aggaaggaaa 1414 8 0 
cccaaatcca acttctttac cctaatcaac 141540 
ctctgaacag ctccttccat tctattgcca 141600 
tttatcttcc ttttaccagc caaacacaat 141660 
tctctgactt gaatctcctc cacccattat 141720 
caacttagcg aaagtattta tcccagtcat 14178 0 
ccatagtaca tttcagcaca taaagatttc 141840 
ctcctaaaat gtcagcattc cttgagggca 141900 
ctaagacagt tcctggaaca taccaagtac 141960 
gacacatttt acttatataa tttcattttc 142020 
aattactgat ttttgcagta ttttctaatt 142080 
accagaattc ttacattgtt ttagcaccca 142140 
caattttatc tagcaatatg tatttatcac 142200 
aataaaaagc aatccaggct gggtgcagtg 1422 60 
ggccgaggag ggaggatcac ttgataccag 14232 0 
aaaccccatc tctataaaaa acacaaaaat 1423 80 
cccagctact caggaggctg agaggtggga 14244 0 
cagtgagccg tgattgtgtc actgcactcc 142500 
aaaaaaaaaa aaaattagcc aggcatggtg 142560 
ggctaaggtg ggagggtcac ctgagcctgg 142 62 0 
cccgcgccac tgcactccag ccctgagtga 142680 
acagaaaaca aaacaaacaa acaaaaaaac 142740 
ataaagaaaa gtacaggggt gggcatggtg 142 8 00 
ggccaaggtg ggcagatcac ttaaggtcag 142 860 
aaaaatgcaa aatacaaaat aagccgggag 142 92 0 
cgggaggctg aggggggaga atcgcttgaa 142 98 0 
atcgaactcc agcctgggta acagagactc 143040 
agttgattct gcagggactt aaaaaagtat 14310 0 
atatctgcag gtttatgact aactactagc 143160 
gctctataca atctacaatc ccagactaag 143220 
caacccttgg cccatttctt tcctcttgac 143280 
tcttgatcca cttatcttta gcccactcca 143340 
aaaactgctt ttatgaaggc catcaatgac 143400 
ctgttttcta atttttttta ttgttatttt 143460 
ggctggaatg cagtgatgcc atcatagctc 14352 0 
gatccttcta cctcagctgg gactacaggc 143580 
tctttaacat agctgataat tccctccttg 143640 
attttcctcc tacattttta gccagttctt 143700 
tgttaagaac attaacaaag actgaaccta 143760 
gggcgatgtc aatcagtccc attgctttag 143 82 0 
gttttttttg tttttttttt tttttttttt 143880 
caggctggag tgcagtggtg caatctcggc 143940 
caattttcct gcctcagtct cccgagtact 144000 
ctaatttttc tattttagta gagatggggt 144060 
cctgacctca ggtgatctgc ccaccttggc 144120 
ctttttccta tgatttctta attgatctac 144180 
atctcaaact taatgtgttc aaaataaacc 14424 0 
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tgctattgtg aacggtgctg caatgaacat 
tttattttcc tgtgggtata tacccagtaa 
tttttagttg ctctccacag gggtagaact 
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acaaaggttg tatttttatc tattgctgcg 
aacaataaac atttattatt tcataaagtt 
ctgggtggat ctggctcagc tgtagacaag 
ctctgagggc tttgagggct gcacgatcca 
aagttactgc tgggtgctgg gaggagacct 
ggctgctgga atgtcctcat gaccttcccc 
agccacaatg tctttcatga cctagcctca 
ctactggctg tacaagttaa tcctatttag 
aacaagaggc aagaatcctt gggggccatc 
ccaggggagt gcgaagaagg tgcaattaaa 
atattaggtg atctctgggg tgtaaccttt 
cagtaattgt aatacaaaat acggcactct 
cacaccagaa tatatataaa gaaagactta 
tttataatca catactaggg ccctacaatt 
agataagtct gtctttatag tggtttacca 
ttccttagcc atcagatgct ccaaatgcaa 
gaatcctaaa gttacctggg gtttctgaaa 
gcttaagaaa gtgatttatc aaagaacaaa 
cagagttgtg actagaacct gttgaaatag 
ctctacaact ttactatgca agtatgctta 
taaattcttt cagaactgaa tacacaaagg 
atgatgtgct catttctgta atagaaatga 
tgctccatga ttaacggaag gcataggaaa 
aagtattaca cttgactgaa cctcattaca 
gaacaaatac tgggttagtc agtggaccta 
ctgtatgatt tgaatgactt ctttatactt 
aaaggcttag aagatattat gggttagatt 
aactacaata cctgtgaatg tgactttatt 
agaggtcatg gagtgaccta atccaatacg 
ggatacagat acacacaaac aaggagaata 
ggtacatcta caagccaagg gacaccaaag 
agtcatggga caggttctca cagtcctcag 
ggacttctag gcgtcagaac cgtaagaaaa 
gtggtacttt tgtacagcaa gcctagccaa 
gaaatagggt tatgctatgg aaagcttcca 
tgttaccnnn nnnnnnnnnn nnnnnnnnnn 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 
atcagtattg tcacctttct catgtcagtt 
tgggaagatt tctcatactc aactgtttac 
caaacagacc ctctataatc ctctatactt 
aaaggtcaga tagtaaacat tttaggcttt 
ttttttataa ctccttaaaa atgtaaaaat 
acctcaggtc acatttgact catagcctga 
ttccctgggc tccttttfcct ttcagcattc 
attttctctc ctaggtggga catcttacac 
gtagctgtcc cttcctcaga attactgtct 
ttttccttca attcctttcc attaagaaga 
tcaatgacat actctcagaa gcaccagtac 
gacacatacc ccaaggttat gctgtttgtc 
taaataatta atgtactttt cataactacc 
aagcacatat acagaaagta gggcaagggc 
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ctgagcgcag gtgtctttct ggcagaatga 152100 
tgggattgct agctcagata agtatttcta 152160 
aatttgcatt cccaccaacg gcgtgtaagt 15222 0 
acgttctttt ctgattttta atagtagcca 1522 80 
gtagtttggc tttgcatcca aatgagacaa 152340 
ggcatacaga cgttctttgt gttgtttttt 152400 
aaaataaaag caagcaaaaa aaggtcattc 1524 60 
cccccttcaa cagtttttcc tggttctagt 152520 
tgaaatgtag tctcagataa aaaattgtat 152580 
taaattcttt ttaaatgaaa ctcattaaaa 152640 
gaggtaattt gcacctttcc aaacagaagc 152700 
atccaagtca accacattca atctaagaag 152760 
cctacaaaaa tgagttcaga cacaagctct 152820 
atacaatgat ctgagaaaaa ggcagaatca 152 8 80 
tagcatattt ccttaacttt agtagcttga 152940 
tctgtggtca gaaatccagg agcagcttaa 153 00 0 
atgtcggctg ggacggccat cctttgaggg 153 060 
attgcaaggt ggctcactca catactaggc 15312 0 
tagtttctta tcacatggac ctctccacag 153180 
atagtgagta ttccaagaca ggaaagtgga 153 24 0 
aaagtgacat actgtcattt acacaatatt 1533 00 
tctgggaggg gactgcataa gggcatgagt 1533 60 
ttggaagctg gctacacaga agagaaaaca 15342 0 
ctcaattcct tggtatgcca atggtaagaa 1534 8 0 
ttaatttagt tcttcactga ataatctggc 153540 
gacaatattc tctcccttta taatcaatta 153600 
caaagtcaca agtaattgtt tggtattatt 153660 
agcattcaca aacatcactc catgttggcc 153720 
tacgcgcctt agcatgaagt tacatgtggt 15378 0 
aaaatgtctc accacagtca cagaatcatg 153 840 
atctcatggg aacaactcac gagaattaag 153 90 0 
accagcaaga cttgagttta gaactcgcag 153 960 
gcaatgtaga aacccagact aaggcacatt 154 02 0 
gatactcctt agcaaacagc aggccttgag 154 08 0 
atacagaacg gaatacacta acaatagtgc 15414 0 
attaattctg atccatctat aatttattat 154200 
gatgactgga atagtgtaac tagtacaaac 154260 
ctgcaattgc atattatata gtatgtaggt 154320 
catttgaata ctggttctgc tcctagacag 1543 80 
tcatagtttc tctgttcttc tctgtaaaac 154440 
atgcccctta caaaagatgc tgaagtccta 154500 
tggaaatagg gtctttgcaa gtgataaaga 154560 
accagtgtcc ttataaaaaa aaggaaattt 154 62 0 
tcaaatgaac atgaaggcag agaccggggc 154 68 0 
attttcagca aatcaccaga agttaggaag 154740 
aagaaaccca ccatgtcaat acatcatttt 154800 
taaatttctg ttgttcaagc tacccaattt 154 860 
ctaatacaaa ttaactctta acacttgtgt 154 92 0 
attgttgggg aagatttctc atacttaacc 154980 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 155 04 0 
nnnnnnnnnn nnnnnnncgc tctacaacac 155100 
gactttgcca tctccttcat ggaaaaagat 155160 
agtataccac aagcctgtca gttgaagata 15522 0 
atatgcaagg aacagcacac tttttctgca 155280 
gtgggccaaa caaggtttct gttacatttt 155340 
caccctcatc ccaacggact acaggaacag 155400 
cccctggtgt gtagggttaa caagcctcct 155460 
caagccaaag gaaactatct ttttcaaatc 15552 0 
cagcccaggc atgcttccga tagccttaga 155580 
aattggctag aagttagcaa ctttttacat 155 64 0 
aggcatgcac cggcaaatta cttgtgacta 155 700 
ccctgtgttg tttctaaacc cattctaata 155760 
atctcacaaa atgacttaca tctagagatt 155820 
aggtacagta gatctgataa tggcagagct 155 8 80 
cagagactca ttttaaagca atgttacaag 155 94 0 
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atcgtcactg ttgcttttca tttttctaaa tgtggccact gctgttttct cactaaagga 156000 
aatgttttat gtaaagtgaa taacagtacc tggcataaaa taagtgctca ataaatgtta 156060 
aggccttctc tccctcttca actggcctcc tcatttttca caaagtgaaa tagaaaaaca 156120 
acatggaaga taatcctgtt gcttaggaaa aataactaaa gcttgctaga caaaatacac 156180 
ctgaaaatat aggaagtgag ctatagctgg cctatatgca tgtatgttgg aacaggacaa 15624 0 
gatagtgtag ggtggggtga agaggacaga gaaatggaag gaaaggggct acagccttgg 1563 0 0 
tggcaaaata aaggataaga cgactctttt aaaatggtct atttcaaatg ctgggttgtg 156360 
aaacttaatt tgattacttc atgagaaaca gcatctataa tccatccctg atttttctac 156420 
aacaaaaatt tattatttat tttatgtttg tgtgtagatc ttttatatat atacatgtac 156480 
acacgtatat gtatatatta tatatgcata tgcatatata tgtgtatata catatataat 156540 
atattgtgtg tgtatgtgtg tgtatatata atttttttaa aggaatgggg tctcactatg 15660 0 
ttgcccaggc tggacttgaa ctcctgggct caagcaatcc tccacctcag cctcccaagt 156660 
agcaaccaac agttttagtt ttgaaaaaat aacaaatatt aaacacccat gtgtaagggt 156720 
tggtactggg ccctgtgtta gtttgcatgg gctgtcgtaa cgtaacacta caggccgggc 156780 
acaacggctc acgcctgtaa tcccagtact ttatgaggcc aaggtgggcg gatcacctga 156 84 0 
ggtcaggagt ttgagaccag tctgaccaac atggagaaac cccgtctcta ctaaaaatac 156900 
aaaattagcc atgtgtggtg gctcatgcct gtaatcccag ctacttggga gactgaggca 156960 
ggagaatcgc ttgaacctgg gaggcggagg ttgtgatgag ctgagatcag gccattgtac 157 02 0 
tccagcctgg gcaacaagag caaaactctg tctcaaaaac aaaaaaacaa aaacaaaaaa 157080 
accctgataa cactacagac tgggtagctg gaccaacaga aatttatttt ctcacagttc 15714 0 
tggaggctgg aaatctaaga taaagttgtt ggctggtttg gtttctgagg cctctctcct 157200 
taacttgcag atggctgctt tcttgaaatg tcctcacata gctgtccctc tgtctgtttc 157260 
tggtgtctcc ccacgtatcc aaatttcctc ttcttataaa gatactagtc atattggatt 157320 
agggtccacc ataaagacct catttaaact taatcacctt tttacggccc tgtgtccaaa 1573 8 0 
tacagtcaca ttccgagttc caggggatta gggcttcaac ctatgaattg ggggtggggc 157440 
acaattcagc ccgtaacagg cctagacctt aatttgtcaa cactacagtt agatttatag 157500 
tatagtaact gcatctgtgc tcatctaaat gtcataccca aatgaaataa tatagcatga 157560 
tgatctgaat ttattaaagg caatttttcc tatagaaacc caaatctata aattatatac 15762 0 
aaactgtggt aagttactcg ataccttgcc aggactcatc tatggtggta gatagaccac 15768 0 
aaagagtacc actgaaagat ccctttccta atcacagttt cctcactggc ttgccacaaa 157740 
acctaaaatt cttctattct ttcattggca atttatttcc cctgaaaatg taaataatct 157800 
ctggcagagc aatctattaa gtgatcatca gccactaaca ccttagggta gaacagctca 157860 
gatcacagtc ttaaaataaa ttccatcagt atgaaatttt ctttattact gctccgctac 157 92 0 
tggaatgtta gatcactgtc tgctttaata ataattctgg tgtaggtcat tcaaattttg 157980 
tttaagataa taagacaaat agcaggtata aaaacattcc gtcatctaat aaagcaaccc 158040 
gagaacagta agaagaacgt gatgaaatta acatttttga gtacctgcta ggaatcaagt 15 8100 
attctgctag atattttaga aatcatctca attcaatcct aaaaattatt ctgtataata 158160 
gtataggttg agtattccta atccaaaaat ctgaagcttt ttttttcctg agacggagtt 15 822 0 
ttgctcttgt tgaccaggct ggagtgcaat ggcgcaatcc tgactcactg caacctccgc 15 82 8 0 
ctcctgggtt caagtgatta gggatactca actggctaaa tataatgcaa atatttcaaa 15834 0 
atctgaaaaa acccaaatct gaaacacttc tggtcccaaa catttcaggc aagggacact 158400 
caagttgtat taatcccatt ttacagaaga agaaacaggc tcagataaat gaacatctca 158460 
gagcttgttg atagcaaagg agagattgaa actgtcaggc ctctgatccc aagccaagcc 158520 
atcacttccc ctgtgacttg catgtataca tccagatggc ctgaagtaac tgaagatcca 158580 
caaaagaagt aaaaataacc ttaactaatg acattctacc actgtgattt gtttctgccc 158640 
caccctcact gatcaatgta ctttgtaatc tccgccaccc ttaagaaggt tctttataat 158700 
ttcccccacc cttaagaagg ttctttgtaa ttctccccac ccttgagaat gtaatttgtg 158760 
agatccaccg ctgcccgcaa aacattgctc ttaacttcac cacctatccc aaaacctata 158820 
agaagtaatg ataatccacc ' accctttgct gactctcttt tctgactcag cccgcctgca 158880 
cccaggtgaa ataaatagcc atgttgctca cacaaagcct gtttggtgtc tcttcacatg 158940 
gacacgcatg aaagaaaccc tacctggttc tgtgtcttac ctgttggggg cctgtggtca 159000 
aactactagt acggagtttt agtgtcctca ctttaaaaat gagggttgtg gccgggcgcg 159060 
gtggctcacg cctgtaatcc cagcactttg ggaggccgag gcgggcggat cacgaggtca 159120 
agagatcgag accatcccgg ctaaaacggt gaaaccccgt ctctactaaa aatacaaaaa 159180 
aattagccgg gcgtagtggc gggcgcctgt agtcccagct acttgggagg ctgaggcagg 15 924 0 
agaatggcgt gaacccggga ggcggagctt gcagtgagcc gagatcccgc cactgcactc 1593 00 
cagcctgggc gacagagcga gactccgtct caaaaaaaaa aaaaaaaaaa aaaaaaaaaa 15 93 60 
aaaaaaaaaa aaaatgaggg ttgtaaggta actacctact ttttatagca ttgtagtgaa 15 942 0 
gttgaaatga attaatccac atatattata gtgtggtaga atgcagcaga actgatgatg 15 94 80 
tatgacttct aagactagtc cttaagagac ctgcagtttt tgcttttgcc ctcttggaac 159540 
actcctgttg ccatgttaag aaaaactctg gggagactat gaaggaagag agcatactcg 159600 
gggcaggggg gtgaacagga cgtgcacatg tacgagcgta caagccaggt gacaccagta 15 96 60 
ccacagcctc agacatgtca ccggggatac cagcaccaca gcctcagaca tgtcaccggg 159720 
gacaccagca ccacagcctc agacatgtca ccggggacac cagcaccacg gcctcagaca 159780 
tgtcacccag ggacaccagc accagcacca cagcctcaga catgtcatcg gggacaccag 159840 
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aaatggaaga ttatgcagcc ataaaaataa ggaaatacct taaataataa cagaacaact 171600 
tttaaggtaa gtgaacaaat aaggtacata atcactatgc atagtatgta ccatttacat 171660 
agaaaaaggg aagaaaaata aaatatatat agtaatttat ttgttcttac atgtgtaaaa 17172 0 
tttttctgaa aaatatacca gaaactggta gcactggttg cttcctaggc agaaaatgac 171780 
tgagtatcct tttgtacctt ttgaattttg aaccacgtga atgaatgtgt tacctatgaa 171840 
caaaatgaca agtttagatc agcaagacag cagtttgaga tgaaatggga ttacaccctt 1719 0 0 
agtaggaaaa actttttaaa gcaggtggta cttctaagag caaatacctg cacatggaat 171960 
gttgaaacta taaggaactc tccttaagag atccatctat tccaaacttc tcattttata 172020 
gatctgtaaa ctgagacctt aaaaattcag tgacttgcat aaggtcacac agcagaagag 172 080 
atgggattag atgctagata ttccaatatc aagtttagac tattaaaaat tcagtgactt 172140 
gtgtaaggtc acacagcaga agagatggga ttagatgtca gatattccag tatcaacttt 1722 00 
agactattat cacaccatct tctcattttc tgggggcaaa acagaaccaa gtaagtttgg 1722 60 
gctacattac gagttgtcat gtttttgttt ttgttttttt gagatggagt cttgctctgt 172320 
cgctcaggct ggagtgcagt ggtgtaatct cagctcattg caatctctga cccccggggt 1723 80 
tcaagcaatt ctccctgcct tagcctcccg agtagctggg tttacaggcg cctcccaccg 172440 
cgcccggtta atttttgtat tttttttttt tttttttagt agagacgggg tttcaccatc 172500 
ttggccaggc tggtcttgaa ctcctgacct cgtgatccac ccacctcagc ctcccaaagt 172560 
gctgggatta caggtgtgag ccaccacgcc cggccgagtt gtcatgtttt atctaaattt 172 62 0 
tagagtctaa tgtataaatt aaccttaagc cctgaaacta ctaatttctt gtttggatca 172 68 0 
ctatacggct acacttaaaa atatgctgtg catacctcta tcattgcatg tatacaatat 172740 
gatagatgca tgatatgaca gacacacaat atgatacacg tatttttttc tatcctaaca 172800 
catctgaatt tactgaaata actaaaatgt cttaagttac ttttttaaat atacacatgc 172 860 
atagcacaag cgtgttgcca aaaatatgaa tacaggttta caattcctta actaaaaccc 172 92 0 
aagggttgga tgtgttttag aaataagaat ttcatacaat ttttaagtgt tacagggtat 172 98 0 
ataaaccatt atataacaca taccaggggc caagggcagc accccataat caaacatatt 173 040 
aatatagttt cagcaaaaca catgggataa agactatata cagcttctca atagttcagg 17310 0 
tcatattttg ctaccaaatg aattttgttg ccaagcttaa gaagtttttg gttttcaccg 173160 
ctttctgaat gttagattga gatgtgggat tacagactgt actcatagag tgcttctaga 173220 
aagcagtcag tcacttcaac tctcattttt tttttatgag actaaaaaag aaatcatagc 173280 
aagtagcttt tatatcccag gtttgggcca aagacttgta ttgtggttaa ggaatctaac 173340 
ttagtagaag gtgcacgagc tgacatcgtg agtggctaaa atgagagaaa aaaagagaaa 173400 
atcctaatca tacagaagca ctgaactact gcagctgttc gttagttatt aatttaataa 173460 
aagcttcctc cctttaaatc atgtgagttt ataactggaa ataggtcaat aaaatttctg 173520 
tcccacactg ctgacaagcg atggacgcaa ttagctttaa tcccactgga aggtactgca 173580 
ctctctctgg gaccaggata tgtagaaaaa agcatttcaa atatatagga ataaccagaa 173 64 0 
atgtatacag tattctcaac ttgggaccgt tactctataa tataaacgaa aggggttttc 173700 
tagtcaatct ctgctgatct cctgtaccaa agttcttccc tttataagtc ttgtactacc 173760 
ttttacaaga ggaaaaagct ctagagcgaa aacacagaac acactaaaat cccttccttt 173 82 0 
ctctttacaa ctcaagcccc gcctccattt tgtttctgtt actaattttt cttctgaaaa 173880 
aataccaaat ttacactgaa agactaaaat tcaactttgc agacaacgtt ttaaaaaata 173 94 0 
caattcagtt tggtgatgtt gttttgcagt cttacaattt tagctacatt ttaactgaac 174000 
caattgtttt gttcaattta tgagttaata ctcagcaagt ttgtttttta caaatagtgt 174060 
attccattct aaaaatggaa gtagcagtgg tgaacaagaa aacaaccctc tgagttttgt 174120 
ctatttcagg aggaagtact actttctcca attttaatca caattcataa aaaagaaaaa 174180 
cctaactagc tagatcttaa atatacaaat acattaacaa tctagtaaag caacagaaaa 174240 
aggtaaacaa actaaccagc ctatttttgt ctggagaaac cccaacaaac tgctggattc 1743 00 
cttggccatt tgcattcaga agtaccaaaa actaaaatcc tttttactaa ataatttctt 1743 60 
ctacacgaga cttgtttcct ccacaccacc ctatccaaat tgtcagcatt attccagaat 174420 
ataatcattt agtttgagac cactaaaaaa ccccgcagtc caaaatacca attgtggttt 174480 
ttctgtaaag aaatggtcag aaactacaaa ttgttatcct aggacacaga accaatcgac 17454 0 
caaaaggact tctggaatat gctgccccca agatttagaa tgcacaggca gaaatagcat 1746 00 
acgcggtcac gatgtccctt aagccacatg accttcctac gaaagcaaag gcttaaactt 174660 
atcaaatgag aactccccct ttctctgaag ttaaaacaag gcagggcagc tggaattaga 174720 
gcagcaggga cagatcggct gttgactagt cagaacgggt cgtggaatgc aaagtccctg 1747 8 0 
cgctttcgct gctcccctta ccgtgagaag atctgggagg gaggaaagga ggagaaacac 174 84 0 
cccagaatcc tggtagaaaa gcccctggcc tcgaagatgg gctctaggga gacagggagg 174900 
ggcagctccg tgtgtgatga ccctttgtga acatgcactc tgtggcagct tcagctccac 174960 
cgaggctttg ggagagcgga ctacggatgc ccggcgcggc ccagctgtga aggccgcgcc 175 02 0 
ggcggagagg gtccatggca cccccgccgg cttcggaagc ccttccctct cccacctccg 175080 
cgggtcaccc caggaaccag cggctcccga ccacgctcgc gcggaccacg gaacagcgac 175140 
gcgcaagcag gtctctttcg tcagcgtaat ccctccgcag aaagccgcgc actagtttta 175200 
atcacgcccc accccctggc cgctggcgcc acctccgcca ctcgggcgct ttccagcagc 175260 
ttccagaaac gtcgcctccc caaacccagc cactcacaca tggcgggctc agcagccacc 175320 
ggccccgccc ctcctcgtcg ccgcagtcgc aactgcgtct gcggccacag ggcggacagc 175380 
cacgcctctg cggagggcga ccggaagtgc tcacgtcttc accttccccg ccacgccacc 17544 0 



PIG. 6S2 



WO 2004/035741 



PCT/US2003/032556 



52/132 

gtcctttcag gcccagcgtg cagcaggaag gaggactctt ttgccgcgga ctcaagccgg 175500 
aagccgcctt cctagtggag acgcgagtgg gggaggagca gtccgagggg aacgtgggtt 175560 
gaacgttgca actagggtgg agatcaagct ggaacaggag ttccgatcga cccggtacca 175620 
agaaggggag tgcccgcggc aggtaaggga gaagagggag gggtttcttt ccgctctcga 175680 
aattgggaaa agagacagag ctgggatgac ctatggggta gtcggcgcgc tgaaaggatg 175740 
ggctgggctg ggacggggtt caagtgggaa aggttgatga ttaaggtata gagttggact 1758 00 
tacagatccg tttgggcgca gagaggtgaa cgctgaagag aaaccagagt ttgttttcgt 175 8 60 
tttccaagga gcgtggagat gggcagggtt aacggaccct gcgcctcctt cggcttctta 175 92 0 
gtttgggtgt tgaaactcac ctcctttggt cctgttcgtc tctgattcaa gacagttggg 175980 
tttggtacct gacagggctg ggtgcagaaa gctgaccctg ttcctcggct tccaggtcgg 176040 
ttgtggcctc gcttttgaca gttcacgtgc cgagcctact cgctctcgga gggcgagctc 176100 
aaatgggtgg gtttaaggcc ccctcttcga acagctgttt ccctgggttt ctccattttg 176160 
cacacaggag tgtgaattaa gtttaattga atactttttg cgattcccag ggccaccttg 176220 
acacgttcat tgtgctatct aactgggttc atgctgggct aataattcac attaaggctt 176280 
ctggagtata agtggttcac agaagtatga aaaggggatg ttagaagaaa gatgctgggg 17634 0 
gtgaagtaga gttgaggaag acagaactgg aaagctaggt tggtttcaca gtacaatgag 176400 
ctttaggtca taatactacc tttaggttat attgggctgt ttggacggag tttgctgtaa 176460 
tcaggctaga gtaaatagag aattttaaac taagcattga caggctcaga cttgtagagg 176520 
catcattttg acagtgatat ggaagggaaa gaggtagaga tttgagacct ttccaaagaa 176580 
ctgtccacag aatttggtga cttactgtgc gaagagggaa ataaagaata gggaacaact 176640 
caagactttc tagtctgtgt gtttggaagg atggagacgc ccacatttaa gtgagatatg 176700 
ggaaggagga gcagattgtt tttgaaggga ggaagagcag ttacttaggg tcaaattaag 176760 
ttgtaaaatc ccccccggga ttttgtatgt aagtcaaagt gaattgtatt tggaagaaga 17682 0 
actggggagc ccacctctgg tatttttttt atgtccctca tatggacaaa taaacctctg 176880 
gtattaaatg aattttcttt tgggggattc tatatattcg ggatttcaac caccaaccta 176940 
tctggttttt cccgctgaaa tgttgggtga tggaatcagg agagcagatt tggagactct 177 00 0 
ttatatttta taattgagag agacaaagag aaaaccgttt gatttgaaaa agttttctag 177060 
gttccctcag gtagatggaa attttcatca aaaacagttt attcaaggta catagcctac 17712 0 
tagtttccca tttgagagta ccgcagaatg atacgacgtg tactgcttct ctacgcagaa 17718 0 
tgaagtataa aattagcacc aaatagtaac tttaatttgt caggtgctaa actttttaca 17724 0 
tgctttatct catttaattc ttagaagaaa ctaattttac aagtaagtgt ctggaccaac 1773 00 
atctgcaggt acaaagcctg aaaagcgtaa gtttgactcc tacatagttc tcttttgtaa 177360 
gtagattata aatagaacca gccaaaggta ataagttgtc tgtgcctaaa aagaaagaaa 17742 0 
aaagttagca tcagtagttc tcaccagaag gggtgatttt gcttaccagg ggacatttgg 17 74 8 0 
caagtcagga aacttttggc tgttggatct agagggtaaa ggtcagtgac gctgctaaac 17754 0 
atcgtcagtg catagaacag ccttcacaaa caattatttg gtcaaagata tttgtagtgc 177600 
tgcagttgag aaatttctgt cttatggtta tttcttcagg aataggaaat taagattcgc 177660 
cgatactttc tttaaaaagc agttttattt ttgaaattat tccttggctt gaaaggtttg 17772 0 
tgaagtttat atagccgaac cagaatagcg taattagatt ttaaagtgaa ttgtgagcca 1777 8 0 
tcgattccca ggagatgggt gtcatagaat catggattct tggatttggg aaagacttat 17 7 84 0 
gcctagaatt attttacaac atttctgcta agtggtaatt ctcctctgcc ctaaaggtct 177900 
cctgtatttg attttcctat cattgtgaac ccacaattaa aatgctctta attatttttt 177960 
gcttacactg agctccggtc tcttgtaatt tttactctgt taaatgtggt tctgcaccat 178020 
aggactgcac tcaaaacaag cttgccacat atgtaatttg tactaggaca gtgtttatat 178 08 0 
ttttgttcag ataacaaaat aagttaaatg tggtgtaaat tagatcattt acaaataata 17 814 0 
atttgttagc agcttttaat aagtagtatt tttcccaact ggtgaagtat taatgttggt 17 82 0 0 
agttgaaaac aataggaatg tatggaatat atggttcact ggttcttttg ttcctgtcaa 178260 
atagtggcac aatggatctg gggtttttct cagtataatg ctggcatatt tgtttcaaat 17 83 2 0 
tgtacataga ctctaaaaag ttaggctttc aaattctggt caatatagtt tgctttaaat 1783 80 
agtagctgcc tctactacaa gttttattta atttgttgac aaatgagtct gctatgaaaa 17 844 0 
ccggtcctgt tgccagtcac taccctctgt tcacaaattt gctgggttta taaatatagg 178500 
tatcattttc acttcaagat tataatttta gaatatgttt attctaggac atatagccct 178560 
caaaatctgc ttactatata cgtcttataa aatagcatgg ttctttttta tagtaaatag 17 862 0 
aatttttatt taattgtcta ttgacttttt ttttccaggg ttcattgaaa aaatccttag 178680 
tgatattgac atgtctcaag tgacataaat tagccaatga ctcggaatga tggattctcc 178740 
gaagattgga aatggtttgc cagtgattgg accagggact gatataggga tatcttcact 178 80 0 
ccacatggtg gggtatttgg gaaaagttag tgaacttatt ttttgcctga gtgcaaagtt 178 860 
tttttttttt ctctattttt gagacttaaa ttcaattttg atgttaccag ttaacttcta 178920 
aaaaattgtg tcttccacgg aaatcttaca gtaatggcga aagattgttt taatgtgttt 178980 
acctttctgt gttttattga tacatgaaag tggaaataaa acatagacct tatgatttac 179040 
tgttctttga aaatatggta cataaattct cccgggtaat tgatgttact tttttccttg 179100 
caaataaaat tgatactatt cttaacacat aaaatttaat atttaaaact ataacataat 179160 
tctttttgga ataatagctg tatttaaagg cttatatgca tttcttttgt ttgccatgtt 17922 0 
taaaatacct tgtcaggata cttgtaattg aaaattataa ttttttctgg ttacctttcc 179280 
atttaacttt taatattttg atatattcta ggaatgtcta tattttaatt tgctttattt 179340 
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ctcttttaga attttgattc agctaaagtt ccatcagatg agtattgccc tgcttgtaga 1794 0 0 
gagaagggaa agttaaaagc cttaaagact taccgaatta gttttcaaga atctatcttt 179460 
ttgtgtgagg atctgcaggt aaagtattaa tcttatatag tatatataag atttttcttt 179520 
tttcttttgc ttttttatta attgttttaa aagtttactc attttttgtt ttttagacta 179580 
gatttttaat atgtaatctc agtttgtaag tctgtctggt atacaatgtt atttttccac 179640 
ctacctttac ttggttgcgt aaagatgttc gtttttattg ccatttgatt tgcgagagga 17 97 0 0 
gaaaatacat ttcaaggttt ttttcttttt ttttaacctt ttggaggtcc ttgttagcta 179760 
ttagcatata gtagttactc tctcatctct ttggtttatc tttgcaactg atgggaaaag 17982 0 
ttatgaattt ctaatgtacc tggaagagta ttttggaaat tggttagtcc aaaaccagta 179880 
tatatactct gaactaaaga gagtatagaa tcttgtaaat tctaaaagat ccttttagaa 17 994 0 
gctctaaatc gcttttagaa ttatagtaat ttgtaccgac tggtacggct tttatatagc 180000 
agctcattaa attctgtaat actccacatt ttattgtatt tgacagttta tgagactgtc 180060 
tcatacactt ttaattctca gaactttgca agatttgtat tcctatttca tgaataagaa 180120 
aataaattga tttcagaggg tttgggaaca taagatcctg atacagtggc agagctgtgg 180180 
ttggaataca gacttctaat ttcagatctg tttattccag caaaaaatta gcagttcatc 180240 
agaattacct ggagtgcttt taataaattt ctgagtatca cccccagatg ctgattcaat 180300 
agagttggcc cagaattctg tggttttgta acatttgagg atgagtctga tcatcatcag 18 03 6 0 
ccaggtttgg aaaatactag actaaatcac atggttgtta atagatactt atgctgggta 180420 
taatttgaag taaagtaatc ccaggcgtgt ctacaaatat aaatttcttt atgtttatat 180480 
tcagtaattt tttttatgag tgtcactgtt tggcactgtt gcagatacaa tgttaggata 180540 
caataataaa acaaaaattt cttgccctta aggaagttat gtcatagagt gggaaagaca 180600 
gtgaacaagt atgtgttttt ctgtcaggtg ataaaaagtg ctgtggagaa aaataaggca 180660 
gtagggactg gaatgccaaa gtagggggag tttgcaattt taaataggat ggtgagggga 18072 0 
acgcttcaat gaaaagtgca attcgagcaa aagcctgaaa gaggtgaaga gcagtgagct 1807 8 0 
ttctaggcag gggaagcaag ttccaggaag gccctgagag aatggaggct gcctgtcatg 180840 
tttgtgctac tgcaatgaaa gcagcagagc gatagaaggt ggatcagaaa aataatgggg 18 0 90 0 
gagctggacc aagtagggtc ttataagcca ttgtaagctt tctggctttt actatgggtg 180960 
aaaccaggaa ccatggcaga gatgttggca gaggagtgac ataagttgac ttcagtgtta 181020 
aaagcattac tgtggctgca ctgttgaaaa tatatgtaat gggcaagacc tgaagcaggg 1810 8 0 
agattagtta tagtataata tgaattatat ttggtccttg tctatggttt ccgttacaga 181140 
gctaaaagtc ttggaatttc ctgaatgata agagtgtcct gttattcaga atgagcctgt 181200 
ttgctaacac cggggttcat actattgtgg tgacttagga tggagccgta gatagcctca 181260 
gatggggcaa gtagctggaa agaccacatg attagagaat taacgggtta gaacttttag 18132 0 
ccccacgtac aggcctccag gaaaggagtg gaggggctgg agatcaagct gtataaaaat 1813 8 0 
atcaagattt ggatttaatg agtgggttgc tgggggctgg tgccgtgtag gaggtggtat 181440 
gcttagagga agtggaagct tcatacctct tctgtcccat accttgccct actcatttct 181500 
tcatctatac cctttataat atcctttagg ataaaccaat aaacataagt aagtgtttgt 181560 
ttgagttctg cgagctgtcc ttgcaaacta gttatgccca agaaggggga gtgggaacct 18162 0 
ttgtagccag tcagtcagat gtactggtgg cctggatgtg ggattggcat ctgaagtgga 1816 8 0 
gggagtcatg ggactgagcc ctcaacctgt aggatctgac atggtctcta ggtagataac 181740 
atccaaatgg aattggatta taggataccc atttggtgtc ctctggagaa ttgcttggtg 181800 
tggggaaaaa gcccccacac atctggtcac aaaagtgtgc tgggaggata gaatatgtga 1818 60 
aaattgtcat aatcaaaatg gagtcacttg tgttaaaaaa gaaaaaaaaa tcctgactgg 18192 0 
ccaggcacag tggctgacaa ctgtaatccc aacactttgg gaggctgagg caggaggatt 181980 
gcttgatccc aggaattgga gaccagccca tgcaacatag tgtggccttg tctctacaaa 182 040 
aaaaaaaatt taaattagct gggcatggtg gtgtgagtct gtagccccag ctacccggga 182100 
gggggactac gggtgcacgg caccatgccc aggaggtcca ggctgcagtg agctgtgatt 182160 
gtgccactgc attccagtca ggatgacaga gtgtgagacc ctgtctctat taaaagaaaa 18222 0 
aaaaaagaca aatagatcca ggaaaggcta tgaagagaga gctttcatgc ataaatacca 182280 
aaatatctca aaagactctg caaaaaccac acccttgcac aaaggccatc atgaaatact 182340 
tctgaaatac acagaaaata catcatgaaa taaatacaca gaaaatactt ctgcaaggac 182400 
atctgcccag caactgcctg gtccatctgt ggacgggtgt catccttgtt attgatcctt 182460 
gtagccaagg gtaattatct caaaacaagt atgtgatcct ccttattttc ctttaaaaac 182520 
cttttgtctt cccttacctc cctgaacaca cacagtttac tatggcatgt gtattcccat 182580 
tggaatactt tattcctgaa taaatgtcac tttcttttta gaagcttctc ttttcttttt 182640 
atttagattg ataagtagaa aggaaaaaaa gcttttttcc ctttggacta gttgaaggca 182700 
gttgcagtat tctgggggag agggtggtgg cagaggtgtt gaggcatggt tggagtttat 182760 
ttatactttg aaggtaaagc caacaggatt tgctgaaaga ttgggatatg gggttggaaa 182 82 0 
gaggaatcaa ggatagttcc aagatttttg gcttgaaaaa ttagaagaat ggaatcgtga 182 8 80 
attactgagc tgggaagact tggaagagca aggttttggg gagaagatca ggactgtaag 182 94 0 
aatagagaag tccttgtccc caggagttag gtttttggct attaaagtta gatgtactac 183 0 00 
atagattttt agttggtttt ttgttttttg tttttttttt tttttttttt gagacggagt 183060 
ctcgctctgt cacgaggctg gagtgcagtg gtgcgatctc ggctcaccgc aacctccgac 183120 
tccctggttc aagggattct cctgcctcag cctcctcagt aggtgagatt acaggcatgt 183180 
gccacccagc ccagctaatt tttgtatttt tagtagagac ggggtttcac tatggccagg 183240 
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atgggcttga tttcctgacc tcaggtgatc cacccacctc ggcctcccaa aatgctgggg 183300 
ttacaggtgt gagccaccac gcccagcccg gagttttggt ttttgaagca ttctttttca 183360 
agtgataaag caaaaaatat ataatcaaga attttaagta tatactttgg aaatgttaaa 18342 0 
aaggaacatg agtaatttat tattattttt ttaatttcta gtcagcaatg agagcccagt 183480 
gtactttatg aagtagattg gtttacacca ggagtgagca gacattttgt atgatgcaca 183540 
aacaaggaat gatttttttg ttttttaaat ggttaggaaa atatcaaaat aaaaaatgcc 183600 
agaaaaaatc aaaagaaggg ccaggtgcag tgtttcacac ctgtaatccc agcactttgg 183 660 
gaggccaagg tgggtggatt ctcttgaggt caggagttcg agaccagcct ggccaacatg 183720 
gtgaaaacct gtctctacta aaaatacaaa atagccgggt gtggtggcat atgcctgtaa 1837 80 
tcccagctac ttgggaggct gaggcaggag agtcgcttga agccagtggc agaagttgca 183840 
gtgagccaag atttgagcca ctgcactcca gcctgggcga cagaggagac tctatctcaa 183900 
aataaataaa taaataaata aataaataaa taaatcaaaa gaagaatacc ctttcataat 183960 
atgtgaaaat taaatgaaat tcaaatttca gtgttcataa ataaagtttt accggaacat 184 02 0 
agccatgctc aatcatttat gtattgttca tggcttcttt tgcatacaac aacagagttg 184080 
ggtagttgtg acagactatg tagctcataa aatctaaata tttattatct agccctttat 184140 
cagtaaactt tgctgatccc tgtataagtc ctctgaatca aattatttcc aaagagttcc 184200 
gttataaaat ttggagttta ctctgctgta aattgcaaag aaccatttgg aaaacctctt 184260 
ttagtcaggt atttacatta aaatgttcct tgatttgtaa acactaatat tcaagactgg 184320 
tccaaaatta taccaaattg aaactctcaa gtgtttttaa acagtaggaa gttttaactt 1843 80 
tttttttttc gtggagtagt ctatcattca gcgtttactt tggaacattt aattagtctt 184440 
ttttaaaaac ccatgaaatt tataataaaa attttaaatc attaatgttg agtaatcaaa 1845 00 
gaaaactttt tttgttttct ccatttgtaa aatgagtaca ttattattat aatttgtctt 184560 
tggccatacc ttgttgataa ttacttatac aagtataaga agacatggta tgttttcctt 184620 
tttcctattt cacaagaata agtacaggaa tttacttaag ctgctccaaa actcagtgaa 184680 
agagacagga ttaggttttt ttcagcattg gattttaaat gatactagat ggttgcgctg 184 74 0 
ggctaaaata ctaatgcttt gtgtatattt ttatgacttt tttgaagaca gcttaaaagc 184800 
tttattctag ttataaaaat gatacatgtt cactgtaaat agaaacaagt caggtataca 184860 
gagatacaaa tatttagaac atgtggaaag aggcaacaaa attttataaa aagaaaaaag 184 92 0 
ataaaaatct gaaatcatta atttataagg gaaaaatcag ggcaaggaca aattatatta 184980 
cagattggcc tatggtggga gcacagatta tatagagaaa agtcagtgaa gacacttgcg 185 04 0 
aagagtgtgg gtggaaatca ctaagttttg cagtcccggg gcctcttatg gtttattact 185100 
gttttgttct tttttttttt ttaatatgca ttcctttgga accaagggtt tattatgttt 185160 
tgaataaagt agaggtgtaa gtaggatgca tataccatga tcttgactac ttgagattca 18522 0 
caaagggttt tcgtctcagg attttttttt ctcttaaaaa aatttgtatt aatttttaaa 185280 
ttgtaaaaaa attcatcaac ttaaccattt ttatgtatag agttcaggag tattaggtat 185340 
attcacttgt gcagcagatc tctagaactt ttttcatctt gcaaaactga aactctgtac 185400 
ccattaaaca accacttccc attttcctct cccccagctt ctggcaacca ttctagtttc 185460 
tgtttctttt cttttttttt cttttgagat ggagtctctg tcgcccaggc tggagtgtag 18552 0 
tggcatgatc tcggctcgct gcaacttctg cctgcgggtt caagcagttc tcctccctca 1855 8 0 
gcctcctgag tagctgggac tacaggggtg caccaccatg cctggctaat tttttttttt 185640 
tttttttttt ttgtattttt agtagagacg ggggtttcac catgttggcc aggctggtct 185700 
cgaactcctg acctcaggtg ttctgcctgc ctcagcctcc caaagtgctg ggattacagg 185760 
cttgagccac tgtacccggc ctctagttta tgtttctatg aatcagactc agtacctcat 185820 
ataaacggaa tcatacagta tttgcctttt ttgtgactgg cttatttcac ttggcataat 185880 
ggcctcaaga ttcatccatg ttgtagcatg gatgaatata cagttaggag ttccttttct 185940 
tttttaagtc ttaatctcca gtttatttct gtttatttat ttattttatt atactttaag 186000 
ttctgggata catgtgcaga acgtgcaggc ttgttacata ggtatacacg tgccatggtg 18 60 60 
gtttgttgca cctgtcagcc tgtcatctac gttaggtatt tctcctaatg ctatccctcc 186120 
cctagccccc tacccgccga caggccccgg tgtgtgatgt tcccctctct gtgtccgtgt 186180 
gttctcattg ttcagctccc acttacgagt gagaacatgc ggtgtttggt tttctgttcc 186240 
tgtgttagtt tgctgagaat gatggtttcc agcttcatcc atgtctctgc aaaggacatg 1863 00 
aggagtttct tacttttaag gttgagtaat attccacatt atgtgtatgc cacattttct 1863 60 
ttatccattc acctatctgc agatgtttga gttgctttca ctttttggga attgtgaata 18642 0 
atgctgcagt gaatgtgggt gtgcaggtac cttttcaaga ttctgctttt gagttttttt 186480 
tggatacgta cctttttatg atgctttaaa tacatatatg ctatttttaa aggattctca 186540 
gttttctgac atatgatagg acttaggaag taatctcaaa gcatcatgtt gacaggttgt 186600 
tagttgatgg tgactgcagc tagttggaaa gtcagaagaa tctagaactt gtccatttat 186660 
actaaagaat ttcatagtaa gtgcagtatt atgagtgtaa tgttcaattg gtagaagagg 18 672 0 
ctatctgagg ggatttagtg catttcagtt atctgttggt gtgaaacgaa tcaccttgaa 186780 
acttagtcgc tcaaaaattt taatggtggc tgggcatggt ggctcacatc tggaactcca 186840 
gcactttggg aggccgaggc aggcagattg cttgaaccca ggagtttgag agcagcctgg 186900 
gcaacgtggt gaaaccttgt ctctacagaa aataccgtgg caggcgcctt tagcaccagc 186960 
tacttgggag gctaaggttg taggatctct tgatcccagg aggcagaggt tgcagtgagc 187020 
tgggatcgtg ccactatact ccagcctgga taacagagcc agaccctgtc tcaaaaaaaa 187080 
attttaatgg ctccatttat tatttcacat gattatgtga gttgactagg gaattcttac 187140 
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agttcaataa aagttacaca gagtggaata aatggttaga catcatttgt agtataagta 195000 
attgcacata aggaggtaac tttagctgtt ttagagatag acatagtatc tgaaaggtta 195060 
gttattttac tagacctgtg attatttggg tgagaaaggc tttcactgag attttaccca 19512 0 
ttcagtaagt actaatgata ttgtgctgat agcatatatt aagggaatat atggtatacc 195180 
acagagaaag aattaaggaa attttgtgtt ttgctttttg tctgtttgca aaacttactg 19524 0 
actcagcttt cattcttggg aatgtgtcag ttttctgtgg gaagatatac attgatgagg 1953 00 
aattgataat gttctctgta ttttcttaga tggagattgt aaaaaactta cctcagaaat 1953 60 
atttgcagag atagagacct gtctgaatga agttagagat gaaattttta ttagccttca 195420 
gccccagctt agatgcacat taggtaagta attggtaaaa cttacttgta ttatactcat 195480 
ctaccatata gaaatatgta cctcataagg aaatataata ctgtttgatt accttggatg 195540 
atcatattct tgggagagag aatctgagta gtttgactta ggaatctacc actgggtaag 195600 
ttattgtagg gcagagctgt tccatataaa tatgtaggct ggtgttccac ctcttgagag 195660 
tgggtgcagt tctcagaacc aggagaattt tagggggcat atcattagtt gcttctctag 19572 0 
tacgtttcct agtagacaga tctagcattt ttaacctcaa ttgtgcatta aaaagcaccg 195780 
agggaattta aaagtaaatg ccaatgctgg ggcatttgaa ttaggatctc agggatgggg 195 84 0 
ctcaggaaat cagtaatttt tagaaacccc acatgattgt tatatgtacc cagggtttag 195900 
aatctcatct aaaccaacca tagtaattct acttccctac cagtgattgg tttaggaatg 195960 
tccttgtggt agagttttgg ccagtggata ttaagagaaa tatgctgatg gccttttggg 196020 
aaagcttcct cgcctttaga aagggcacaa ggatgggacc tctttgttct ctgtgacttg 196080 
gtttttggcc tgtgggagtg gcgtgcagca agtgagctag agagtctgtc caaacctttc 196140 
taaatttttt tagtattgcg aaaaggagct gcggggtttt tttgtttgtt tttgttttga 196200 
aagggctttt tgttttattt ttcttgtatc cttgtattaa ctcttctatt aatgttatag 196260 
tagcagaata tgatactccc tattagtaat aacccatatt atgtaaaata tcagtgcctt 19632 0 
ctagtttttc tctcaatgag tgacatttaa cttatattaa aaaatgatat ttatatttta 196380 
taataaaatc agttgttgct actgatttgt ctagcatgta caaaagacac catgcttcca 196440 
gatcattata aaatatgata ttttataata tatttacaat atatttataa catatttata 19650 0 
tacttagaat atattttata aggctgggct tggtggctca tgcttgtaat cccagcactt 196560 
tgggaggcca aggcaggcgt atcacaaggt caagagattg agaccatcct ggccaacatg 196 62 0 
gtgaaaccct gtctctacta aaaatacaaa aattagccgg gcgtggtagt gtgtgcctgt 196680 
agttccagct actcgggagg ctgaggcagg agaatcgctt gaacttggga gacagaggtt 196740 
gcagtgagct gagatcacgc cattgcattc cagcctgggg acagagcgag actccgtctc 196800 
aaaaaatgta tatatatata tatatatata tgtgtgtatg tgtgtgtatg tgcgtgtgta 196860 
tatatatata tcgggaagca tggcatcttt tgtacatgct ggacagcttt tgacgtactt 196920 
ctttgactca tgcttctgcc ccctaatttt cacttttttt cctacatttt attaaaatta 196980 
atatataata gttgtatatc tgctttattt ttcatggact tatacataca tatttattct 197040 
gttcttataa aagtctgatt tttcgtatgc caaatttctg acatttcctc ctctaggcct 197100 
gaagaactgt tgtaatttat gcatcagata ggccctcaga tggaatgaat attctttttt 197160 
ctttatatca aggtgtaatt tacatatagt aagaccgttt ttaagtgtgt acagctctgt 19722 0 
aaccctcact acaatcaaga tataggactc tgtcactcta aaacttctca ccaggttcat 1972 80 
cacccccagc cactgatctg ttgagcgaat actcatttca aaggagcttt ttccgtaaga 197340 
tccctagagt ttagatggaa gggctttcgt ggtgcattta gcagatacca tttcccttct 1974 00 
agactcccta cttcagttcc cagttgaatt aaagaatggt ttctccccca gcctgagtca 197460 
ctacccttct tatccctgat aattattttt ggaacaaagt tacatctttt gctccacctc 197520 
cgccatgggc ctggttttct atgtaacaga aggaattttt aaattattgt tttgtgtaat 197580 
cataataatt gggcaagcat acagctcttt tcagtgcagg aggattcctc tcttgtttta 197640 
ctgcccattc aaggataggt gctatatttt agctgaagat cttactaatg aaatgctctg 197700 
taatcatata acttatttaa agatgtgttt tgagctcttt cataatattt taattcatgg 197760 
agaactttat gtattttaga cctgaagatt ttatattgtc attatgaaat gtaaattgtt 197 82 0 
tgctttttca gttaatatat agttacaata gaatacggat ttaaaggctg ataatgaatt 197880 
acaaaattgt gctatatgac atactgttta tgcatacagt gttgcatatt ttcatttcta 197940 
ggatattgat ttgtatttct acttacaaaa aaacttttta aaacttattt tatggctggg 198000 
cccggtggct cacacctgta atcccagcac tttgggaggc cgaggcgggt ggatcacctg 198060 
aggtcaggag ttcaagatca gcctggccaa catggtgaaa ccctgtctct actaaaaata 19812 0 
caaaaaatta gccggacgtg gtgtaggtgc ctgtaatccc agctactcgg gaggctgagg 198180 
caggaaaatt gcttgaaacc aggaggcagt ggttgcagcg agcagagatt gcgccattgc 198240 
actccaacct gagcaacaag tgcgaaactc cttctcaaaa agaaacaaaa aaactttttt 1983 00 
taatgttttt gttcaaaagt agcagtgaga ctatcccgca aaggtgacta ctaaaatagc 1983 60 
ctttgtaact actgatattt atagaatatg cttagggtta gggtataact cgcttgtatt 19842 0 
atactcatct accatgtaga aatatgtaca tcataaggaa atataatact gtttgattac 198480 
cttggatgat catattcttg ggagagagaa tctgagtagt ttgacttagg aatctaccac 198540 
tgggtaagtt attgtagggc agagctgttc catataaata tgtaggctgg tgttccacct 198600 
cttgagagtg ggtgcagttc tcagaaccgg gagaatattt aggggacata ttgttagttg 198 66 0 
cttctctagt acttttccca gtagacagat ctagcatttt taacctcaat tgtgcattaa 198720 
aaagcaccga gggaatttaa aagtaaatac caatcatagg gacatttgaa ttaggatctc 198780 
agggaagggg ctcaggaaat cagtaatttt tagaaacccc acatgattgt tattgcttag 198 84 0 
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gtaataacac ctactgtcta ccttgtggtc ctgccaaggt gactgttcct ggccatgttc 198900 
caggcaactg tagttccagg ctagggggag aactggacca tggaagtgag gctctgtcca 198960 
gggtagggga agggatggaa ggtgactgtt cctggccatg ttccaggcaa ctgtagttcc 199020 
aggctagggg gagaactgga ccatggaagt gaggctctgt gcagggtagg ggaagggatg 199080 
gaaggactca gtctcttggg ccaaatcggt aaggcagcat ctaagctcct ctgagaatag 199140 
gaaggagagc aaccaattgg aaaaagaatg ggaaacatgt agattctcct gcttacctta 1992 0 0 
ctttccagtc tcaaagctgg aagccagcat tcactgttca gttattttca atgacaacaa 199260 
gattcaaatc ttcagttgta aagttgttaa aggaaaggat tagactgaaa agttaagaag 199320 
aacggtagat gaagagtcca aagagttgag gctggtcatt taaccattgt gtggccacgc 1993 80 
cctctccaca ggtggaacaa gatgatcaga atagaaatgg ccaattctga tgtgtttcta 199440 
cagtgtttca ctgattacat tttttaacat ctgtagcaaa ccatttccat aatttttttt 199500 
ttttttttta gagacgaggt ctcgctctgt cacccaggct ggtatgcagc ggcatgatca 199560 
tagctcactg cagcctcaaa ttcctgggct caaatgagcc tcctgcctta gcctcctaag 19962 0 
tagcttggac tacaggtgtg tagcaccact ctcagctaat ttatttcatt ttattttttg 199680 
tagagataat gcctcgctat attggccagg atggtctcaa acgttcatag aaactggttt 19974 0 
taggttccta gaggctggca gcaattctca gaggtaacgc aagcagtctt cctgccttgg 1998 00 
cctcccagtg tgctgggatt acaaggtgtg agccaccaca cctcatcaat ttttgtttta 1998 60 
atatactcta aggcttatca tagttccgag atcttttttt ttttcctgag aaatctagaa 199920 
agatggaaga cagtatgggt cttttgtgga ttttttgtcc taagaaattt tcataaatgt 199980 
ctgccaagga aaaggaaaga gatcaaagtg gtaattaaat ctttaggatg gacattttta 200040 
gaaaaatgct ttataaactt cccctctccc aactctgagt gacttattgt gtcatactgt 200100 
attaacacat attcatgctg taaatatagt aagaaaagac aatagttcac aattttggtt 2 0 0160 
tagtttttgc cattattgat tatgagcagt aattcttcct tttctttttg aaggtgatat 200220 
ggaaagccct gtgtttgcat ttcccctgct cttaaaacta gaaacccaca ttgaaaagct 200280 
cttcctatat tctttttctt gggactttga atgttcgcag tgtggacacc aatatcaaaa 200340 
caggttagtt tcttttgttt tttaaaatgg gttcttctag tttctccacc actaaggtta 200400 
agagaacaat ttgagcacca gacactacag tttgcttgct tctttaaact ggaagggtca 200460 
aaacctcatc gtttgataga ctgctagtag gatatttcct aaggagttct tcagtgggaa 2 00520 
atagggacga tgagaggaat aatacacctc ccttctccag agtccttgct gagtagaata 200580 
cctctcagaa tgccatgaaa ctgtaggcat ttttgtttat tcctctatta gaaatgaggg 200640 
gttttgcttg tttactttag gtttctaaca ttatagacac tagttttagg ctcttggagg 200700 
ctagcagcaa ttctcagagg taatgcaagc ttccccattt cttcccgtag tcctgtgaaa 200760 
gaccagccac ctccagaagc ctacacatga gtcttctcag ccatactttc tgcttttcct 200820 
aatgcctctc agcagcgtat tagaaaggcc atgatcgatg tacctgttac cttcaggctt 200880 
tgcataaggt gtatatgaaa cataatgaat ttcgtgttta ggctcaggtc ccatccccag 2 0 0940 
gttacctctt tatcttggag acacttctgg tcccatacat ttcagataag agatattcaa 201000 
cctgtaccca ccacgtaagg agaggaatag gttttagaag aggagtcagg gaggcaaggt 2 010 6 0 
attcccagag ggatattctc acttggtcca tacctgagaa agttgctggc tggcagttag 201120 
gaagatgacc agactggctc aattgttcgt gtattcaaat tattacaata gaaataactc 201180 
tttccacccc cccccgccct tttttttttt ttgagttgga gtctcgctcc cgtcacacag 201240 
gctggagtgc agcagcgtga tcccggctca ctgcagcctc cacctcctgg gttaaagcga 201300 
ttctccttcc tcagcttcct gagtagctgg gattacaggt gtgtgccacc acgcccggct 201360 
gatttttgta tttttagtag agacagggtt ttgccatgtt ggccaggctg gtcttgaact 201420 
cctgacctca ggtgatccag ccacctgagc ctcccacagt gctgggatta caggtgtgag 2 014 80 
ccaccatgcc tagccacact tttctttagc ttaagtgctt aagttagaaa acttgaagtc 201540 
tctctaagtt actcaagtaa aatgtgagat aaaaatatta cttttgaagg ccgggcacag 201600 
tggctcacat ctgtaatccc agcactttgg taggccgagg cgggtggatc acgaggtcag 201660 
gagtttgaga ccagcctggc caacatggtg aaacgctgtc tctactgaaa atacaaaaat 2 0172 0 
tagccgggca tgatggcgga cacctgtagt cccagctact cgggaggctg aggcaggaga 201780 
ataacttgaa acccgaaggt ggaggttgca gtgagctgag attgcaccac tgcactccag 2 0184 0 
cctggtcaac aagaatgaca ctccgtctca aaaaaaatta aaaaaaatta cttagatatt 201900 
cattatctaa atatgaaatc ctttttaggt atttaaggag tagtcaagga gagttcagtc 201960 
tgggaggatg ctccagggaa tgcaggcaac aaaggttttg tttttttttt aactggttaa 2 02 02 0 
ctcagatcta ctagaacagg gtaagggagg ccacagagta gacaccatga gcaaagctaa 202080 
ccctcctgag ttgaaaaaat tatggacgag aagttatcat tgaaattaac tgttggcaga 2 0214 0 
catatccaaa gaatatcgca aggatttggt ccctttatgc atcctgagac agatgaatgt 202200 
gtggaatggc agctggtggg caacagagcg atattggcat ggtggtgata cagggaaata 2022 60 
gtttcatcgt gttaaaagcc atggaacaaa gatacataat ggctgctctg cagaaaaatc 202320 
cacgtcccct ctccaaaggg cctgttttac tctgatgtaa aaattgggtc agataaattt 202380 
tcatattaag ctttttgttg agtaaacttt tgtaatagtc cccaaaactc ccactagaac 202440 
agggtgagaa ttaacgtttt attcatacct aggacttaaa taatttagtg taagcaagtg 202500 
agtatgagaa cacatctgtt tccagtcttc tatcattgct ttatataaat tctctggttt 202560 
tctcctcaca gtaactcagt gaggaagatc ctagtgtcct catttggcac gtatggatat 202620 
gacagcttga aaggggttag attgattccc aagatgacac actgtaagtg gcagagtcag 202680 
gagacacact taggctcttc tggcctctaa gactttcttg ctcactgtgg tatactcctt 2 02 740 
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aatcactacc tgggttttaa ataatataaa taaccttgct gattaaaatc agcttaattg 202800 
tagcttctct ggaatccata tcttagttgt ttgacagttt tcggttgagt gtcttctgtg 202860 
tgttaggaac tcaggcactg gaaatagtgt atctttgcca aatttactaa ttaggtagag 202920 
agataataca cgaacacata atagaggtcc agtgacttcg taattaatct gatctttggg 202980 
ctgcttaacg ttagctttga atgcaagatg ttaaatgcgt tttagagata tatagcacaa 2 03 04 0 
actgtgagag ctcaagggag ggaagccact agccgctttt gtttgctttt ttgtttttta 203100 
aaaataatct tactttgttc taaaaataaa agtagttata gagggaaagc taaaatgaag 203160 
tgacgttttc ttaaatatgt tttaatatgt cataacttaa aacttatttc cacttaatct 2 03220 
gaaggagaac tgtccagcaa attcctttgt ttttgtgaag ctgtttttag tgccagcata 2032 80 
agggcttttt actcaacttg gaaagtgtaa cccagagtca gttaaaaaca tagtcttcag 203340 
aggcagatct caggtctgtt atttatcact gtactctatg tgtcactttc cccatctgta 203400 
aaatggggat aagaatagca cctgcctctg agagttgttt ggaagatgag tgtccagtgc 203460 
catgcccttt gcacatagtt taagtgttca gaaatgtcag atgtcatgtg gagaattaac 203520 
acttacttgc tgagacagtc tcctttttat aaactaaaca gtaggagcct ttacataaca 203580 
attatctttg aaaatttaag aatttagcag aaatcagtgc atttgttgat atctttatgt 203640 
tgctttgctt ttaaaatgtt aacctccctg actactgatg tttttaacag acagtgcttc 203700 
ctcacaagat ttataagtat ttgctattgt ttagaaagga agcttgtatc tcttaagtag 203760 
ctgctcttta aattacaaat atttttatta aagtggatgc agttgaggtt tagtgtacat 2 03 82 0 
ctttaaaggt catcttttta gatggcgttg ctctcaagta ttcagactaa agtgcaaatt 2 03 880 
tagaacttgt gtaacctgtg aaaacaaaat ttgttcacaa ttaatgctgt gtgtgtgtgt 203940 
gttttttttt taaggattaa aaaaagttaa gttgtatgta ttcctgattt tatgtttgga 204000 
aacatcccct tttcattttt ggttgtctgt aatggctagc cagtttgagt tatttgagta 2 04060 
aggggtgagc tcttaataaa tttgacaacc ttagaacagt ggttcttcac taagggctat 204120 
tttttccccc ttgggacatt tggcaacatc tacagacaac tggatgccgt tactggcatc 2 04180 
tggtgaggag aggccaggga tgatgcttaa catcctacag tgcacaggac agtgcttcac 2 0424 0 
agcaaagact ctctggtgaa aaatgcagtg ataccattga ggaaccctgt ctttttttct 204300 
tgcttcatct catagttgaa agatatggga aattaacatg gagcatcttc acagagcttc 204360 
ttfcactagag gtagggagga acattgccat attaacatga tttggggaaa taagaaagta 2 0442 0 
tgaatcacga aaaaggggag gaatactttt agacattggt ttaaattaat gtaaatgcat 2 044 8 0 
ttaacgttaa tgaatttgtt atgtcatttt tttataggca tatgaagagt ctggtcacct 204540 
ttacaaatgt catccctgag tggcacccac ttaatgctgc ccattttggt ccatgtaaca 204600 
attgcaacag taaatcacaa ataagaaaaa tggtattaga aaagtgagtt aaaattgtct 2 04660 
tataattttt agtacaaaat gaaggtggat ttacattttt cttaatgtgt aggattgaaa 2 0472 0 
atggtgacaa caacttacct ttctgaaatt tgagttaaca tatatttctg ggttgccagc 204780 
tgcctcgctc tatctggcca gtgagcccac tgtcacggtg aagccactga aaagccaact 204840 
taggctgact ctctggcccc actctcctag tgtctttcct tctttttgcc ttttttctcc 204900 
ctttaaggat atcaagcttc agtttttctc tcctctgcca agtgtatgga gtttctagaa 204960 
ttctgggatt tccttaatca gatttcaaga actaagatga ttcaaagata agccacaggc 2 05 02 0 
tcatctctct gaatttccat cttctcctag atctcagcat gctaattcct catcatcttg 205080 
aaagctatct agtggccttg agcagatata ttttcattgt attttgccag cttttctgtt 205140 
tgtcctcagt tggggaggtt ggtcagcatt accttttcca gtattaccag agaaccatct 205200 
gtttaaactc acaggtcagt tccatctcag gccgtttccc tctgtctcat taatgcactc 205260 
acacatgtac acaacctctc tactcttcat tttcagtcta atcgtacatt aaggaaatgt 205320 
tttgaggtct aatttgatgt aataaagaac cgggaacatt aacctttatg cccttgaatg 2053 80 
tgccagaaac ccttcagaat ctttcctaaa ggtttattct cattgaagta ataaatcctc 205440 
agtttatcag tgcttacagg ctcaaaaggg aaaaagggca gtagtcccct gttccctcct 205500 
ccaggtatct actttaaacc ttcaaattaa ggtagtattfc acttttactt ttcaaattga 205560 
tgtgcctatt ctaccgtaat gcagtctgtt ctccttttat agtaattgag actagggttc 2 0562 0 
tcacaccaac acctgggccc catctctgtt tagcctttcc ctgtcctttc aatgcaattg 205680 
cgtatttggc taactcagta ctcggtgttt gcattgttat taatatacat gtgttattcc 205740 
ctcttcagcc aagcagtata tatagttagg tttcactttt acaattctta tttttccggg 205800 
aattgttatt tgccttgttt tcatttgttt tattatgtac tgtgagtttt tgccaaatac 205860 
tttaaagact tattaataaa ttttcaatac tcagatgctt cacagttttt tactctgttc 205920 
ctctcccctt tttttcctgg aactctttcc tgccaccttt cactctttgc tgcagtctgc 205980 
gctggttcct ctctgggcct gcagcatagg gtgctcttta ttatgtacac acttccagtc 206040 
actatcgtag tttttagccc aaggcctcat ccccacattc tatcacatct gttgcccata 206100 
aatatccagt cctttagggg ttctctggga aaaataagct cttctttgtc atcaacatat 206160 
gcactccgta gtactcatgt cttcactttg cccgttctgc tgggtaaggt gccacttctc 206220 
tgtttgcttt ctgtcctcta aatatttgac ttcttatttg cttattttcc tttctttgtc 206280 
cttttggact catatctttt ttgcccctca ctattatttg atagcatttg tgtaggaggg 206340 
cgaagtggga aggaagagga ggtgtctgta tctgtctgaa gattacagaa gtctgtaatc 2 0 6400 
tgtcttggct gccaggtgtc agttttgaga tgtaaatgtt gatgatgagg tgaggagaag 2 06460 
agcagcagag catggggtct gccatcctgc cttggaccat ggcctgcttt aggctgcttg 206520 
gtgtatatga tttcatctag ctgttcatac ctgctttttc ctgtgcccca gcactgaaca 2 06580 
tagactcgta ccattgtttt gtgtaatctg ttaattggtt gcactgcagc atatatattt 206640 
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gggttttgcc atgttggcca ggctggtctc aaactcctga cctcaagtga tctgcctgcc 2223 0 0 
ttggcctccc aaagtgcttg gattataggc gtgagccacc atgcccagac taaatttcta 2223 60 
acatttataa attatccagt ctaagatatt ttgtgatagc agcccaagca gaccaaggca 22242 0 
aaggccaagc acacttgctc ctcctgactt ttgctcttcc tggaatgttc ttcctttagt 222480 
cacatggttg cctgcctagc ttcattcaat aggagtgtgg tgccctgaaa atacaaggaa 222540 
gaatgctttt ctttttttta aaaggaaggg atgattatct gtcagatgct gctgaaaaag 222600 
agtaatagag taattggcca ctggctctgg caatagggaa gttagctctg ctaactccac 222660 
atgaacagtt tcacatgaac aagtgtgagt gggctcaaga gaagggatgg tgagaaagtg 222720 
gagctatgga ctcactcttg aaacattttc tggtgcctcg tagggcaatg tgaggtcaag 222780 
gtttttgtta ctgttctgaa gatgggagag gctgacacat ggatgttgta ggtgagagaa 222840 
ggggcgcttg cgggggcaaa cttctccagg gatgggattc cagtgtctaa gaggaggcgg 222900 
tgtgacccta agagctagaa aaattatttt attaatagga aagacaaagt acttaggctc 222960 
agatgctaag agatttgctg ataaaagaat gagaacggtc tcttctgatt attttcttgg 223020 
ggaaataaat agatcatcag ctgagggtgt gaggggagaa ggagttgaac atggaggaag 22 3 0 80 
acaggtgtga aatattggtc tcagaatgga gagcgaattg aatagggaca tgcagtgggc 223140 
ttgctaagct gtgcggagag cccgtgggaa gtttatggtc atcaatttaa tggcgaccag 223200 
ccaagatggt ggtttatttt tctccagttg tatttaactg ctcaggtgca ggacagagag 223260 
actaagtgtg aagttaattt cagccaacgt agaggaattg tcaggcagat gggacaagga 22 33 2 0 
gatagaggag aaaaggaata aggcttcctg caagggtaat gattgtaggg atggataagt 22 33 80 
aaggaacaca ggaagtggct gtctgctgag tggtggcaga gctcagtggg tcagagcaag 22 3440 
gttcaaagaa tggcagagag gcacttgtgg aggaagtaag ctggctagaa agtagtgtgc 223500 
ttgaaattaa gcttctggag atagcaaggt tacaggtgat gacaaagtct gagtatgaca 223560 
aggaaactgc agggccagag ttggcaagaa ttcatgaaaa atgaggagaa agaggcacca 22 3 62 0 
agaggctggg atagcacatg gattgtctct gtgtgaggca aagtcatcta aatggcagca 22 3 6 80 
gtggccctag cagaaagaaa tatacagtga gccggagcaa aaatcctcaa ggacaggcag 223740 
aacgccatga aaacggcaga tgacagccaa aggagcaggg gcaggggctc agtccaaagt 223800 
gtttcagagt cactggaggg ttgagtggga aggggaggga gtggctgaaa tggcaacaag 223860 
gaagaacctc tctcatctcc aggcccaaaa gtatgtggaa tgcgggagat aagacagcca 223920 
ccactggcca gggctgtaaa gggacattca gcgaatattc aggttccatt tagcacgaca 223980 
gcagggaagg gactgttggc agaaaaaaac tggggcagtg ggattaaaga cagaccacac 22 4 04 0 
attccaaaag gcaccgtggg agggtcaggg ggcgaggtta ggtctaggct tcagtgtcct 224100 
gggagactca gtcttcacag ggtgacagcg atcaagagtg cagcttaggc tgggtgcagt 224160 
ggctcatgcc tgtagtccca gcactttggg aggccgagac gggaggattg cttgaagcca 224220 
ggagtttgag accagtctga ccaacatggc aaaaccccat ctctactaaa aatacaaaaa 224280 
tcaactgggc atggtggcgt gtgcctgtag tcccagctac ttgagaggct gaggcaagag 224340 
aatcacttga acctgggaag cagaggttgc agtgagctga gatcgtgcca ctgcactcca 2244 00 
acctgggcaa cagagtgaga ccctgtctca aaaacaacaa caacaaaaaa gaaaagagta 2244 60 
caacttatga aggggtctcc tggggagagg gtttttggga ttctcctgcc tctcaaagtg 224520 
ctgggattat gggcgtgagc caccacaccc agccgaggga ggctgagttc taattgttgt 224580 
atctctcttg ggattggcct cctgggcagt ttaaaagaca aggcaaggaa tcttttggag 224640 
aaagagactg ggggcaaggt gtgtctgaac aagaagtgtg agaagctctg tgggctccct 2247 00 
tcagacttcc agtcgttgaa ttgggatctc atttatatca gctctaggtg taacgatatt 224760 
aaatcttctc tgtcatttgg caattttggt ttatgcttga tcatcatttt taatgtttcg 224820 
acatgtagaa gtttaacatt attttacatt cttttccttc tggcatcatg ttttagcaag 224880 
attgtttcca ccaaaagaat atatatatct tctaatgaaa ctacgtttct tttttttttt 224940 
tcctttgctt tctzcttttgg tatatgaatc tttgattatt tgtaatgtat tttgatgtgt 225000 
aacactgaag tttctatttt gtactatttt tttccccaaa cagtaaactt attgttcaaa 225060 
tacttattga acaaccttca ctattcttta accatttaga atacgccatt cacatatctt 225120 
tcatactaca tttaataaca ttttttaatt aaaaaatatt ctactgattt gtttattttg 225180 
agaccaggtt atgaaactgg ctaatttttg tatttttgtt aaataccgaa attcactgtg 225240 
ttgccaaggc tggtctcgaa ctcctgggct caagcaatct gcccaccttg gcgtctcaaa 225300 
gtgctgggat tacaggtgtg agccgctaca cccggccaca cccggccaac acatattatt 2253 60 
tgttattaca tttaattccc acagtacatt gaaattatca gggaaaagtt tt^cagtgaaa 225420 
cattattgaa cgccacatta aaagtgtaaa ttacaaagat ttaatgccaa tttttcagaa 225480 
gaaaaaagac caggaggaag gtctatgaag ttttagccag tctctcatcc acctaccatt 22554 0 
tcacgatcat gcactgtgta agtcaggaaa agagtaagaa aagtgaaaga tacaattgat 225600 
tagagagttt tgctggatac tatagatgaa aagaacacaa aatggaacag cctcttcaag 225660 
cttagagtca acggctgtag tcccaaagac tgtagtcaga ggcggtaggg ccaaaagaca 22572 0 
tgacttatgg cattggagga agaggatgct ttgggagttc atggtagaag aggcggaaaa 225780 
aatctggtgg attaaagaaa gcatcccaaa gtgacattaa actaatgact aaattctgag 225840 
ctgttttcag gggcaaagcc tgtttgggca cccctgccac acttaaagag tcacctaggt 225 90 0 
atggttcgtg ggctctgaac aggcctgctc agtgaacata tttgtgactg tttctccggc 2 25 96 0 
ccttttagct gtattgagta aaatttaaag agaccattgt tttggcctaa gctcctgccc 22 602 0 
taggcccaaa gaacagacca aacctgaatg gcttcacttg tcctaggtgc tgtgtactca 226080 
aactgaactt tgaaacaggt cggtttttca aaaaaagcaa aagattcaca gcaaccaatt 226140 
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agaagaggcc cggtcaacct gagccagcat gatgaggctc ttctgcttta atcctacaag 226200 
gaaagaaact ttgaaatgac caatctgctt tcattcttgg tttctgcttt ctttggtcta 226260 
tttctgcctg taaaacctat ctcctctgct cagctcattg aagtaccctt ctatttatag 226320 
atgggatgct gcccgactca tgtatcgcta gtaaaagcca attaaattat tacactcgat 2263 80 
ttgttggaat tttgctattt tgacagcttt tcaaaaacac cagtaggttc acatccctaa 226440 
ttccccagcc agtgttccct caaggaacca tggaagaagc aaaggtggct gaaaggcgcc 22650 0 
tcaggatgct tctaagcacg gcacatccat gaaaaggcac ttactaatat ttgcaggata 226560 
gcaaagcact gcagtgacga taaatctagt attggagaag ttcaaaataa tcagtagatt 226620 
aacacagaag ccagagctta tagggagaaa aggaacccta tgaaatactt caaatccgaa 22668 0 
aacgaacatg catttcctgt ttagttagtg caggtacgta aaagcttggt aaagtaccct 226740 
tcttgccagc tttctctttc ttacaagcct tttcactggg ctgggaggct gatattatct 226800 
aaatatgctg aggaggttca agtatctcca caactcacct cagagtgaat gctcccctcg 226860 
gccttaaggc aatataaacc agccctgttt agcaggatag caaaatgttt gcggttgtaa 22 692 0 
actggtgtcc cattggctgt ggcgcttgtg gtgtaaagaa tccctgtgct tggtaattaa 226980 
tagagaaatt ctatatttta aacttcagtt gtatattggc tcttatccat ggcagatttt 227 04 0 
cacgtatgtg ttattttttt atttattcag agccggagtc tcgctttgtc gcccaggctg 227100 
gagtgcagtg gcgcgatctt ggctcattgc agcctctgcc tcttgggctc aagcaattct 227160 
tctgcctcag cctccctagt agctgggact acaggtgcat gccaccacgc ccggctaatt 22722 0 
tttfcgtattt tagtagagat ggggtttcac cgtgttgctc aggctggtct tgaatttctg 227280 
agctcaggca atccgcccgc ctcggcctcc caaagtgctg ggattatagg tgtgagccat 227340 
catgctcggc cctatgtgat atttattaca atgaattcca atgatcagac ctatactcaa 227400 
gtataagtga atatatcatt caatgaagta taaatgatca ttatgttcat attcacacat 227460 
acaataatgt actcaagttt attgctaagg taattcagaa tctccttatt ttgaagtgtg 227520 
catttgatat acctgtttgg gaataactag tttcttatct ttgacagaaa ataattttgt 227580 
tgttttgttt ttactaaaaa agcatggtga aaaatggctc catttctaag agaggtaact 227640 
aaaatatcgc aatttgctgg gtgtcattaa agtaactcac aagggaaaaa atgcaaattg 227700 
gtatctgctg atggagtaaa tctccgcaga agtgatgacc ctgaaaggat caatatatta 227760 
aagcccctcc cagctggtca ttccagattg caacaataaa gcattaagtg ttaaaacctc 227820 
aaggcagctt tttttttttt tttttgtctc aagtccttta ttattaattt tatagaccta 227880 
cttaattact aagccaaaaa aaatcaaact tgtttctctt tgtgacttgt caatagtatt 227940 
aaactattct ggttttttat ttttgtgtta ccttaaagtc tccagtttag taatttttct 228000 
gtacctaaac acttcggatt tgacatgctt tgtggccttt atcagtagtt agaatgtaaa 228060 
tccaataaat aaagtaaaag ccaggtcttc aaaacctggg ggccaagaac tctgttttag 22 812 0 
agggcctgtg actctcttgg acactggaca aaatctcatc tctaaatatg gatattttag 228180 
ggagagggtc tttaggctgt catttggatt ttcacagggc tccatgtatc cataaggtag 22 824 0 
tctcttggga agtttgactt caataaatga agtttaactt aaacctaaaa tgaaatttaa 228300 
ctgaaaaaca aaatccaatg aaagatgctt tcttatgcaa aaacaaacaa acaaaaaaaa 22 83 60 
aacaaaaaaa ccccaaaaaa cccaaagcca aagattgttt ctgaaattag gttc^aggtt 22 842 0 
ccagagcaac tccatggtgg ggaatcagcc acatgtaaag taagctaaga gtttggacaa 22 84 80 
tttgtaatat ttattcctag gtttctttaa gaccctttca gattttgaat tcctattagt 228540 
agcatcagcc aggttctaaa tgtaggcatc accatagaca cttccccact gctgcagtcc 22 8600 
ccaacacttg cccaattttc ccttgaattg cacccatgct gccttctcca ggcctatttg 228660 
aacccagaac ctcgttgtgc ctcgtttgaa atataatttc ctcctaacta gtctctgatc 228720 
tactatttcc cctacattgc tgccacacta atcacctaaa atagatttca ttctaccctg 228780 
aaacagaaat ctctaataag ttactccctt cccttacggg gtaaagttag ccacatccta 228840 
ggtattcaag gaccttccag gagctaagaa catttcccct gcaccttctt gaagtacact 228900 
tgtcctatgt actggttatg ttcatttctt accctcgctc tcgttttgtc tggaattttc 228960 
cttggcctta aatgcctctc acctgcctgc ccacatctct cagggttgtt tcaaatcctc 22902 0 
aatgaaggct cacagcccca gtctatgttg gccacttact tcgtggcctg ggaacatttt 229080 
tctttggctg acttgctgac actccatcag atgcattttt atctggttgt ccatctgtga 229140 
accataccct gagaaggcag agagtgcctc tgcactgaac atgtgctagg ggacaggtct 229200 
gtgctagagg ggcaagcact gggaatgaag aactggtccc tactcccaag gagttcatat 229260 
ctcagtggag gtgacaagca actcactgtt tccgggggtt gtggtgactg ctgggagaag 22932 0 
gggtgtctat attagatcga agcagcatca ggggaggttc cctgagaagg tgatgcctca 22 93 8 0 
gcggatgtct cccagctaag tggggtggag gtggagaagg gcagagcagg gagaggatct 22 944 0 
aggtggggcg tgtaagtctg catgggtaac tcagggaacc cttggtaact gcatgtaact 229500 
gtgtgaagct ttcatgaagg aacatggtag gagactaggg tatggactat agaagccctt 22 95 60 
ttgctaagct caagaatttg aggccgggag cggtggctca cgcctgaaat cccagcactt 22 962 0 
tgggaggcca aggcgggcgg atcacgaggt caggagatcg agaccatcct ggctaacatg 22 968 0 
gtgaaacccc gtctctacta aaaaaaaagt acaaaaaatt agcggggcgt ggtggcgggc 22 974 0 
gcccgtagtc ccagctactc agggagctga ggcaggagaa tggcatgaac ccgggaggcg 229800 
gagcttgcag tgggcggaga ctgtgccact gcactccagc ctgggcaaca gtgcaagact 229860 
ccatctgaaa acaacaacaa caacaaaaaa tttgaagtgt atcttgaagg aaatcccttg 22992 0 
gagcctaaaa atgatcattg ataacagaaa atgatctctg ctctcgccta gggtaatata 229980 
ttcagcttca aagtggaagg gcatgttttc caagggcatg ttttctaagt ccctgtaatt 230040 
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gtagtgatag caaatatatg ccctgcatct tgaaatgtaa gactaggttt gaacagtata 23 0100 
taaattatct tatgatctaa tttcccctca ttttgtggtt tctactataa gctacccaga 230160 
agtgtagaca ggacgtttgg aatttgatgg gcatcggaaa gattcctacc taagaacatt 23 0220 
tttttttttt tttttttttc tgagaaggag ccttgctctg tcacccaggc tggagtgcag 230280 
tggcacgatc tcagcttact gcaacctcca cctctcaggt tcaagtgatt ctcctgcctc 230340 
agcctcctga gtagctggga ctacaggtgt gcaccatcat gcctagttaa tttttatatt 23 0400 
tttaataaag gcaggatttc actatgttag ccaggctggt cttgaactcc tgaccccatg 23 0460 
atctgcccac cttggcctcc caaagtgctg ggattacagg tgtgagccac tgcgcccggc 230520 
ctctaagaaa atttttgaga gctacttgtt ctgttgcctg gaattccacc gtaagtacga 230580 
cgttgtgtct ccttctccag ggctactaac taaacaacag agggtattgt gttatcgaca 23 0640 
attatttgat tgataactat cagcaaacat ttgccaaggc attcctttaa agatagccta 23 0700 
gtgactctat taactactcc ttcttccagg cttctaagtt ctgttggagg taagtagatc 23 0760 
ccagagataa agcacctacc ataggacctg aatcttggta gaaataaatt atatcatcat 230820 
gttatcatat tatcatgtgt ttttctatct ttaaagtctt atgtgaatat tctgcttgaa 23 0880 
aaatatgtgt cctctgttag accagagttg aaaatatgtt attcaagaac ttgtaacagg 23 0940 
aacccgcaca atttctgctg gagtttaatt tcagggttaa ttctgtcagc aatctaaggt 231000 
aaacattaac atttttccct agattcaagt ccgttgtcca aaagctgtaa cagaacttaa 231060 
ctgaataaat agtttcttaa gatggtaagc ttccatatgc ttataatgac tcctctacac 23112 0 
gttttcatct ggaaggctgc tcatgctttt ggaagcaaag aagacaatct taaataacta 231180 
catttgcttt ttggtggtgc cagatttttc tgagaaacac caatggaatt tataaattca 231240 
ccagtcaatg ggcaattgag ttgctgtttt gctattacca ctgccgtttg tgagcattgt 231300 
tgggaaggtg tcttgaagca cacgtgcaag tttcccttgg ataagtagta ggaatagaat 2313 60 
tgccaaacca tggcttccag tgcagacaca gtctctccct tgggcccagc cactaggcac 231420 
cacacattaa gaggatattg tctgtccatg tcctagaaac gttgtagcat catgctccta 2314 80 
ttcgattaaa aatctcatta ttaaaatgaa ccatcgggta aatgttgtct cgggaaaaga 231540 
agcactgacc gtccctgggt gggctcgaac caccaacctt tcggttaaca gccgaacgcg 231600 
ctaaccgatt gcgccacaga gacccagtta ctcaggccgc gctgcggtgt gtacagattt 231660 
ccgcggcgcc ggcagccgct ctagccaccc tgggcgtcgc caccccaggc gttgccaccc 231720 
caggcacggg ctgagaagtc gcggggcgcg ccgaggaggc agcggaagcg gccgaggtgc 2 317 80 
ccagcggccg ccgcgggggg agaggctgtg ccccggcgcg cgggaggggg cgggcgaggc 231840 
cgcgtgactc cgggcttctc tggggacgaa gcgcgcccct cgtggcggca gcggccagtg 231900 
gtccgcagtc ggcccggact cggggtagga aagatcctct cagcaatggc tgcgcgccat 231960 
gcgtgctctg cggcggggac cgtgccggcc gggcgcgcca ccagtaacca gggacccagg 232 020 
ggagaacctg ccaaggggaa taggtcgcac ggagagaata cgacacgctt ggagggaaga 232080 
accacgtgct gtacaggttt aaaggatgga gagtcacgtg cgcttaggtc ccaaacttaa 232140 
gggacctaac cctttttctg ggttgccgct attgcccctt ctccttagac agtttttcat 232200 
ctcatcacct ctcaccccgt aaaatgcaac gaacatagat aggctgtgta tcaatgtaga 232260 
ctgtatgtat atctgtgctt cgtacataaa aagaatatga tttttgccac cttctaagaa 232320 
ccaatttgca ccccattttg aggcatatgg cctctgttga gattgcatag tttaggggac 2323 80 
atcaaaaaag ccttatagag ggactggcaa ttaagatagc ctttcagttt gaaatggcca 232440 
ttgaaggctt ctccctttcc ctgacttctg aatttttttt tttttttttt tttttttttt 232500 
ttgagatgga gtcttgccct gttgctggag tgcaatggcg cgatctcggc tcactgcaac 232560 
ctccgcctcc cgggttcaag cgattcctgc ctcagcctcc cgagtagctg ggaatacagg 232620 
cgcctgccac cacgcccagc taacttttgt atttttagta gaggcggggt ttcgccatgc 232 680 
tggccaggct ggtctggtac tcctgacctc gtgatccgcc cgcctccgcc tcccaaagtg 232740 
ctgggatgac attacaggcg tgagccaccg tgcccggcca atttttttag gcgcactgtt 23 2 8 00 
cagtggcact aagtacattc acattgttat gcaactatca ccgccatcca tttccagaac 232860 
cttttcatct tccgaaacag aagctcccta cccattacac ggtaactcac gattcccctc 232920 
ctctagtcgg aacaatcacc attctacttt ctgtcccttt gaatttgact actcttagag 232980 
acctcatgta aatggagtca tacggtgttt gcctgtggct ggcttatttc acttaccata 233040 
tgtcttcaag gtccatccac gttgtagcct gtgtcaggat ttccttcctg gataaggctg 233100 
aataagctgc actgtatgca ggtatcgcat tttgcttttc cattcatctc tccgtgaaca 233160 
ttagggttgc ttccacctgc agctatgaac atgggtctac aaataactga ttccctgctt 233220 
tcaattcttt tgggaatata cccagagatg gagtagctgg atcacatggt ttgctattgg 233280 
ctgtaccatt ttacattcgc accaacagtg tacaagagtc cctatttctc ctcatctatt 233340 
ttttttttaa ataatgggca tcctaatggg tatgaagtat catctcattg tggttttgct 233400 
ctgcatttct ctaacgatta gtggtgttgg gcatcttttc cagacaccac caatctgaat 233460 
tctatggccc ttcgtttact cacttcctcc cagcaagagc catttctgct tcagcaagga 233520 
ggaagctgcg actgatagag ggaaagggcc cagggggctt gcagagtggg gcctgtgcca 233580 
tgcaaggaga ggagaagaag gtggatcttt gagtaggact atctggagat cctgctttca 2 33 640 
caaggtcctt gcttgtgtgc tgggcagctt ttggagctag ttatctttat tttagccctt 233700 
gagggatatt taggcatgtg gtgcttgtga gcagccaatc catgaagaag gaactgatgg 233760 
tctccacctt ggaaatattg gaagagataa tgccgtccaa attgcagttt tagaagttaa 2 33 82 0 
cttaaaatta tgctatttta atggaatttt gggtgcattt ccattttctt cttaagaatt 233880 
gctggaattt cttaagtgtt taggtgatga tctctttttg tgattccttt tttaaaaaac 233940 
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ctgttcatat 
ctgggttcag 
cttccaccgt 
tagtcaactt 
ttggagtggc 
aacagaatat 
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ctttgcctct 
agccattttg 
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aatatataaa 
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aatttacact 
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ctggacattg 
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tctcctttct 
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atgctcctcc 
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tcatgttctt 
agatgttcca 
atttgctagt 
naattcgaac 
tcccctcatt 
gtggggctgg 
ttgaactagg 
ctggacttga 
caggctggag 
cgatcctccc 
gctatttttt 
tggtctcgaa 
tataggagtg 
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ggataaggaa 
attcctggct 
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tgggtgatag 
cagggtctct 
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tatacatgtg 
tcctaatgct 
ccttcctgtg 
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ccaacgtgcc caactaattt actttatttt attttttatt ttttgttaag atggaatctc 249600 
actttattgc ctaggctggt cttaaactcc tggtttcaag cattcctcct acctcagcct 249660 
ctcaaagtgc tggaattact gcacttggcc ctattatatt tttaaaaaat ttcaatagtt 249720 
ttaggggtaa aagtggcttt ggttacatag atgaattgta tagtgatgaa gtctggattt 249780 
ttagtgtacc catcacccaa atagtgtaca ttgtacccaa tgagtagttt ttcattcctc 249840 
acccccacac tgtccccact tctgagtctc ctgatgtcca ttatagcacc ctgcttttgc 249900 
gcacttagag cttacctccc acttagaagt gagaacatgt ggtagttggt tttcccttcc 249960 
tgagttactt cacttaggtc agtggcctcc aatttcatct gagttgctgc acataacatg 250020 
atttcattct ttttttgact gagtagtagt ccatctctct ctctcacaca cacacataca 250080 
cacacacaca cacacacaca cacacacaca tttatccact catccattga tgggcactta 250140 
ggttgcttct atatctttgc aattgtgaat tgtgctccaa taaacataca tgtgcaagtg 25 02 00 
ctgttttttc tcccttttat ccttcttttc ttccctatgc ttccataggt actgagaaag 250260 
agtctttttt atataattat ttcttttcct ttgggaagat acccagtagt gggatggctt 250320 
gatccaatgg tagatctgtt tttagttctt tgagaaatct ccatattatc tccatattgt 2503 8 0 
tttccataga gattgtacta atttacattc ccaccaacaa tgtatgtgtt ccattttcac 250440 
tgcatcggca ccaacaacgg ttgttttttg actttttaat aatggccatt ctggctgggg 250500 
taaggtggta tctcactgtg gttttaactt gtatttccct gataattagt gatgttgagc 250560 
atttaggaaa tatatttgtt ggccatttgt atatcttctt ttaagaaata tctcttgaag 25062 0 
ttgtttgccc actttttaat gtgattattt gttttttttt cttgctgatt tgtttgagtt 250680 
ccttgtagct tctgaatatt agtcctttgt cagaggtata gtttgcaaat actttctccc 250740 
attctgtagg ttgtctcttt actctgttgg ttatttcttt tgctatgcag aagcttttta 250800 
gaataattag gtcccattta cttatttctg ttattttgtt gcatttgttt ttggggtgtt 250 860 
agtcacaaat tctttgccta gaccaatgtc cagaagagtt tttcctaggt tttcttctag 25092 0 
aatttttatg gtttcaggtc ttagatttat gtctttaatc catcttgaat taatttttgt 250980 
atatggtgag agataggaac ccggtttcat tcttttacac tacatgtggc tatccaattt 25104 0 
tcccagcact gtttattgaa taggatttcc tttccccagt gtatgttttt gtttgtttgg 251100 
ctgaagatca gttggttgta ggtatttggt tttatttctg ggttctctat gctattctac 251160 
ttttataccg gttccatgtt gttttgatta caatagcctc gtagtataat ttgaagttgg 25122 0 
gtaatgtgat gcctccagat ttgctctttt tttgcttagg attgctttgg ctatttggac 251280 
ccctctttgg tctcatataa attttaggat tggtttttct aattctgtga aaaatgacat 251340 
tggtattttg ataagggttg cactgaatct gtggattgct ttgggtagta tagtcatttt 25140 0 
tacaatattg attcttctaa tccataagca tggtatgttt ctccatttgc ttgtgtcatc 251460 
tattatttct ttcattagtg ttttgtaatt ctccttgtag gggtctttca cctccttggt 251520 
taagtatatt cctatgtatt ttatttttat tttttgcagc tattgtaaat gggattgagt 251580 
tcttgatttg attttgagct tggccatcat tggtgtatag cagtgctagt gatttgtgta 25164 0 
cattgatttt gtaacctaac actactaaat tcacttatca aatctgggag atttttgagg 251700 
attccttagg attttctagg tatgagafcca tatcattggt agaggtagtt tgagtttctc 251760 
ttttccagtt tggatgccct ttatttcttt ctcttgcctg attgctctga ctagggcttc 251820 
tagtactatg ttgaatagaa atggtgaaaa gtgggcatcc ttgtctcatt ctaattttta 2518 8 0 
gggggaaatg ctttcaactt ttccccattc attttgatgt tggctgtgag tttgtcatag 25194 0 
atgattctta ctattttgag atatattcat ttgatgccta gtttgttgag ggattttatc 252 000 
ataaaaggag gctggatttt attgaatgct ttttctgcat ctattaaaat gattacgttt 252 060 
ttcattttta attctgttta tgtcatgaat cacatttatt gacttatgtt tatttgttgc 252120 
ttacatctac tttctaattt tactataata aacatgtata attttgttat cagaaaagta 25218 0 
aatgtaaaag tgagttttaa ttttaaaact tgggcctaag tcttcctgcc tcccaagccc 252240 
attcccttcc tgatatctgg ggcttccctc ctcaagcctg ctctgcagga taaggggata 252300 
cagtccacat gcctgctgct ggtttggccc atgataacct ccatgggcaa tgtctgagcc 252360 
tctgctgttg agttttgctt tacacactcc tggcaaggaa aggatggcca acatggcttg 25242 0 
gacatgggtt gctgataatt ggtgatgtct catgactggt tctgcctgga gggcttgctg 2 524 8 0 
taagtccctg ataggaggaa catggacctg cacaagagca gaacttatct gacactgaag 2 52 54 0 
aggacacttc aagaacagat tatcaaagtc tagctcaggg agaaatatac tttagagcag 2 526 00 
aatgaggaat ggcgaggcag ctgagcttag acacaagcag aaggaaatcc atggtgaggg 252660 
cacaggcaag gaaaggggct gagagagcat tagtgggggc agtcaggggc agtggtcagg 252 72 0 
atgctcggat gccagcgtga acaatcgcat caagattaaa caccatgagg atcgttaaac 252780 
ttcctgtcat atgtctccag gtggtgctcc aaatatccta aaccagatga cagcacccct 252 840 
ccaccctctg ctgtataagc acatctgctc tcctataatc attcccacat agcaatttat 252900 
catttttatt gatttttctt catttaatac acgtataagt gtgtctttta tttttaaaaa 252960 
tttgcattcc tttaattgct ttggagattg tgcatttttc tctctgttga tttactctgc 253 02 0 
caataaacat gtaattctac cataagcatg ttttacttgt gtaatcaacc aaaataaaaa 253080 
atttaaaaag gaatcactga ctatgaatta gacatgtgga taggcaccag ggttgcagac 2 5314 0 
atggcccacg ttcttgcatt aacttgcact gtggctgggg cattggatgg gtacattaaa 253200 
aggattaaag taatataagg cagtatttat taagtgttga gtgagcacta cagaacccaa 253260 
gtgctgaggg agtttcatgc aggaagagat caagagtaac acagagaaga agaatagatc 253 32 0 
aatttagcgc attcatttaa aaattcacct tttgcataag gggatgtgtc ttttgtgggg 253380 
aggaggggag ttctgattgg cagtttgttc tcagggagct tgaagaagag atcttggaga 253440 
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ggagatgcag agaaaacaaa tgaagaaaat gtcaaaatgg aaggggttgg cccggctatg 253500 
cataccttag ttagcttagg tagagtctaa acttttacaa gtggtttcaa taggtgtgtt 253 560 
tggtctgggt tctttgggag gtatcatagg agaatgaagg cagggaggac gcttccagca 253620 
ccaaaattca aagggaaatg tattttacat gcatagcatt gttttactct ctttccattt 253680 
ggagcatatc ttaaaaattc catttggagc atatcttaaa aaacccattt ctctgacaat 253740 
ggttctaaaa gggggaaaca tcctttgcaa cagaatcatt cattctctca ttcatcaacc 253800 
actgattgtg tactaagtgt cagacctgat ctccatcctg cctggtatgg cactagcttc 253860 
tgtcfctgaga caagcattgt gataaaccat gaccaaaaaa agggcagttt tataaacaca 253920 
agtctgccag gctttcagca attctaaatt tccttttgca agtcaggctg gagttaatgg 253980 
ctctttcctg cagcgttgga gatgacaggg ctctcccaca gtgctgagca ggcagtttga 254040 
aagccccact tcctgtctct gcatgggcga gtgtccactg gaagccactg agaggaagga 25410 0 
gggaaacctc agaaaccggc ccctgcctgg ctgcttcacc ctagaaagcc caggcagagg 254160 
agggaaaggt gaagtgctga aaaagaataa aaaaggggga acatgaaaaa gagcaagagc 254220 
aggaaggagg cagggacggg aaaggagggg aagcacggaa acagccaatg tcaaggagaa 2 542 8 0 
gaaaagatgg ctggtggaaa ggagcttcca ggaattggga cacagccctg tcttattgca 25434 0 
aaagatggaa accctgaagg agaacaggaa ggaaaaagaa aacaagtccg tctgagctgg 254400 
cagggtccac tttctcattc tacagatgag gaaacagagg cacagagagg aagtggcttg 254460 
cccaaggggg cagattcttg aaaggatcat ctgcactctc tctcccttaa tgcattctta 254520 
cctcttcttt actcgtgagt cagtcctgaa ggacaagctg cctgaagtcc cacacagatg 254580 
ggcctggggc aagcatcaaa catcctgggg gccctgggtg aggtttgctt ttaaattcca 254 64 0 
ggtcagggaa aggaaggtct ttaagttgtc tgctctaagc ttagtaatcc ccctcagagt 254700 
tatgggtgcg gtgtctgggg tagccgttgc gtctctgggc aaataccctg gagaatgcag 254760 
tgttggttgt ctgagctggg gacagagtga cagcatagtt gcatgcagag ctggaggctc 2 54 82 0 
ctgcagctgt acaggtaagg tgctgaaatt ctccaccaac ccttcctctt tgcccccagc 254880 
accacgaaga taaccctctt tgaatatgtg gaagtctgtt ctccaaactt tctaacattc 254 94 0 
tcatgtcagt cttaatagat tcagctcagt tactgcctcc tccaggaagt cctccttgtc 255000 
tgcaaatcgg ctgcccacca tgccggctca ctcatagttt taactctgta tctttctaat 255060 
atgccttagc ccactctgtc aggattccag tcagcttcct tctcctagac taggagttgc 25512 0 
ctcaggccag gaggaccagc cttgttcata tctgtaccct gcaaacctgt caatgcccaa 255180 
acctgctcag tgctttggag tatggaacca gccgtcaatg caggaatgtt acactctaag 255240 
agttcccaaa ggtagagaga tgagggattg gtgctggaag tgggaggtta ttctaaggat 2553 0 0 
gggtatggca ggaaacacaa ttatagttca gggagtggag tgtccaggag tgggaggaga 2553 60 
ggaactggga gaaagagcag agagtgaaag tgagagcggg cacaaagaaa gggaaaaaga 25542 0 
gtcagggatc aaccaaagtg catgcttcct tttcagccct gccaggatgt gcagggcggc 255480 
tgctgtggac gcgtcaaggc tcagcctcaa acatgtcttc ttccttgact tttgtctatc 255540 
attctaaagc taggtcattt aaaaagttct tttgttttct ttccaccgat actctgattt 255600 
ctgacattcg ccaaaaagag gtcaagaccc tggcataccg ccctactaag attaaaataa 255660 
atattatcca ttgaaactgt tattttttcc ttaactgtta tttgtagagt taaagattcc 25572 0 
catgatcgcg ctggctctaa catcattttt ggctcttttg agatcaaatt tgcaatttga 255780 
tgcaaaaata gctgtgacgc atatgtgtct gtatgtgtgt ggttaggaga ttttttatca 255840 
ttacatcttc ttttgccctg cctttctgcc tttctgtcct tttaatttgc gggcttttgg 255900 
caaccacagc acgggtctgg tttcctagga gtttcttttg taggatcaaa ccgctagttg 255960 
gctcttggcc ctgtgatagg gccctgggct aacttattgg gaaaatgttg ctgtaacccc 256020 
tgcccagagg tgcctgtgac atgggctgcc atcttctcct cttcccttgg cttcagcccc 256080 
acctagaaac ctgaacaaac attttccttg acatttcata aagtgtcagt ggctcctcat 25614 0 
ttagcaaaat acatcccagg gaagttcaaa agtgaaaaaa ggccgtaact tcttcttctt 256200 
ctcagggacc tacagaaaat atgtggcacc tcggcagcct ggcctgcagc actcccctcc 256260 
ccatcggtga gtcctgctac agtgggtcca ggtgtctgga cgcccggcac gcacggctct 256320 
ctgcagacct ctggacagta ccatgggagc cgcacagtcc ctgcctgttc tgtccggcag 2563 80 
ttcttgtttc ccagcaccct gtctcaggtg agaggttccc tcttctgctg ggcttctcct 256440 
ccctgctgtg aaccccaaat atctgaggca ggtcaattta ggaaccttat tttgccaaag 256500 
ttgaggatgt acccatgaca cggcctcagg aggtcctgaa gacaagtgcc cgaggtgatc 256560 
gcggcacagc ttggttttat acatttatac agacatcagt caatatatgt aagataaaca 25 662 0 
ttggttcggt cccgaaaggc cggacaactc caagtggaga gggggcttcc agttcacagg 256680 
tagataagag acaaaatgtt gcattctttt gagtttctga ttagcttttc caaaggaggc 256740 
aatcagatat gcatttatct cagtgagcag aggggtgact tggaatggaa tggaaggcag 25 68 00 
ttctcagttt aaattttccc tttagcttag tgattttggg gtcccaagat ttattttcca 256860 
ttcactctgc agacaggggc ttctgtgcat ccagggagcc cctcctcaca gaaggaagca 25 692 0 
ggccattaat gagacccaat ccagcttcaa ccacctggta acaattagga catcacttct 256980 
ctgagcaaga gctcctgcct gtccatgagt tatcaagaca ttccaattgt tcctccacat 257040 
ctttgacatg aagacttgag ggggtcagat tttccagggg gcttgatggc atgttctctt 257100 
cactgttccc tgccctggtc atccaagtga cccttggcag ggaagaggcc ccgagttgca 257160 
gaatctctgt tctcacaagc cattgccaac ccggagagtg gctttgccac tattcctagc 257220 
atgttgttgg ctatttcagg aatgggagta tttgactttt ccctttgcag tgattgctgc 257280 
aaggagagga attgagagac tcaagtccct gagataaata tttatcaact attactgaaa 25 73 4 0 
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ctaagaccag ttcatagaag atgtggccaa ttcccttact gtcttttttt ttggcagggg 261300 
agtgccgagt ttcacccttg tcgcccaggc tggagtgcaa tggtgcgatc tctgctcact 261360 
gcaacctctg cctcccaggt tcaagtgatt ctcctgcctc agcctcccaa ctagctgtga 261420 
ttacaggtat gcgccaccat gcctggctaa ttttgtattt ttagtagaga cggggtgaga 261480 
tcaatgaggc agtcaattgg ccagcctggt tttgaactcc tgacctcagg tgatccaccc 261540 
gcctcggcct cccaaagtgc tgggattaca ggcatgcgcc aaccgcgcct ggcccttact 261600 
gtcctttgga tcagctgctc tggggctagg tcaatccttc atgtgactgc agccccagcc 261660 
aacatctgga ctgaaaccca tgagacaccc tgagccaaaa aagcccagct aagacttcct 261720 
gcatttctga cccacagaaa ctgagaaaag aaatgttttg ttgttgcttt aagccactga 261780 
cttctggggt catttgtttt gcagaaatag atagcagata cagaaaagca ggctggtgga 261840 
acagtgtggg aaacaccttg attttcaggg agttgcactt tgtttatgtg caatggtgca 261900 
ctgtttttag aaagacacaa agatgataat actggtgatg ggcataatac gggttgtcaa 261960 
gaggagtgac tgaggcgggg ataatttaag aggccacagc agtagtgtgg caagaggtaa 2 62 02 0 
tgagggaatt gaacttggtg ggaatgggtg agatcaacga ggcagtcaat atgggcagtg 2 62 0 80 
agtgtgaagg agctgcgaag gatgattctt tggttttgag cttaggaaca tgagagaacc 2 6214 0 
aagatctcat ttatccaaag aggaaacaca gaagtgagcc cctgtttggg ggcagggctg 262200 
ggtaggagga aaagagtgga gacgtctatc tccccaggaa gagagccccc tgcttccaga 262260 
tcccagtgga tggcagggca ctcggctcat tcacagactg ggctcgttga gaaacctttc 262320 
cctggagggc agggctgctc tgtttcacag cccatatccc tcatggccaa gtgttcctcg 262380 
agtgacagtc tctgccatca atatttttag catgtggtct ttcagagact aaagagtggc 262440 
atccatctcc tgaaactcct tccccagctg acagctggtg acccgtggag gagggagctt 262500 
cagggagcct gatgggcgag agtctgttcc aatgccaatc cattggaaga gatgaagtca 262560 
gacccgagtt tgatagaaag cctacttcct cccttgtatc cagctgtgga gacctaccaa 262620 
catcaatgca aaccagaagc taacacccag ttcatatatc ccaagtggaa ggaagcttct 262 68 0 
cgtggaattg tcttacatga cagtaacata aatcctgaag gtaatacttg gccaggtaat 262740 
gttagaaaag aacccgaaca taggcattgc tattatagat cctaggatag gcctgagcaa 262 80 0 
aaactgtctg ggattcataa catgcttcgt tgcaatctga tagagggagt gagatccact 262860 
ccaaatggag tctgatttgg ggcaaagcaa agagtatgga aggaaacttg agaaaggggg 262 92 0 
acagcttctc aaatggagtc tggccacagc tggggctgga aaagagacat gactgcgctt 262980 
gcagagtggt gagaatttgc tgctagaatt tttaagttgt gtgttttcat ttttatgata 263040 
atgtaaactg agataagcat attctctgct atcccaatga gcccctcctc taggaggact 263100 
accttgccac cttatccata aatgtgttta taaattattt tgatgccagc tggtattttt 263160 
taaaaagtgg ttttggactc acaaaaaaaa ccatgatgga tttaatacat aacaaagcat 263220 
ttgtgtcaag tgaaggccaa gtaacatctt agcgtcctgt gtgagcgaag gtgtcgtggc 2 632 80 
agttcaaaca agaatgccga tgaagctgcc caggatggcc aaggccacct tggtgtgttt 263340 
gaggggaatt agagtttaga aaaaaaaaaa aaggcacctg acactctgaa ctaatgtggt 263400 
tacctggaat tttggggttt tgaagctttg catttaattt gcagcttatg gcctgaagga 263460 
aaagacaggt gaaatgcata tcctgggatg agtcacctgg aggagagggc tgggaagggg 2 63 52 0 
ctgagctgca catgctcaga tcttctccca ggcttatcga cccagtgagt caagtcttct 263580 
tccaacggga tagagtgtga gagagagcag ggaacagaag ccagagtctc tgttaaattt 2 63 64 0 
ctcggtacat ttctgttaga gaatggaagt ttctctatcg taggagacct tgagagcctg 2 63 7 00 
ggatagaaat tacccctttg tcatgtattt tcctcccaga aatagcatgg ccactgtcac 263760 
tgctaagctg gagtatcatg agcacaattt ctctcacttt ctatacccat gcctttctag 2 63 82 0 
gagattggtg gctccatcaa aaaggagtta aaaagaagca gcactatttt gtggaataca 263880 
atcatcacca ttatcaccat cagcaccacc aaccagcacc accattatca aaagcattca 263940 
cctggtgtct gccttacaaa ctgcaaactg cagtaggtat ttgtaataga atgtttcctt 264000 
tcccccttgg gatctgcaga aaagctggag aatgttttgg tatcaacaca ctaggttgca 2 64 0 60 
ttgctaatca tgtgatggcc ccatgacagt ctctgttggc tggtgtagtt caggtggacg 264120 
actgcaggat tttgttcttg gagcctcagt tctgactggg cttggggtgt aaaaggtttg 26418 0 
ggagccagat gacaagagta tttgatgggt agaataatgg gttcatccaa aagatcacca 264240 
gaatggttat taaatagtac aaaggaggaa tttactggta ataccagttt gcaaacagag 264300 
aagagagtct ccaatgtgga ctgaaagtgc tctctctttg aagaggggaa ggacagattg 2643 60 
ggttttatgc ctcacaggac tggtaccata catattcagc aggtttttgg ggaaaatcta 264420 
tacatattta taaggtgagc tgatgcctgc ataatagata aacatatatg taacatactt 264480 
ttcatattca ttttgggact gggttttggc actaaaattt gtggaatttg gctctttatg 264540 
ttaaaaggtg aactagagga cacaaagacg gtttgtgtgc accctctata aactggctga 264600 
aactggctta aggtctgcaa ctgcttatcc aaaaagaatg tttgtaaggc caggcctctg 264660 
tccagtcaga gttgtagtgg tccaggttgt aaatcaaagt ttatagctct ttttgttaga 264720 
gagttcagct gtaggaattt agaaatttgc catgcctgcc aggccctgaa cctttgaccc 2647 80 
ataggtaact ttatttcctt aaccttaggg tcagtcttag ttgatatggg gcatctattc 264840 
tggtatctca gatcctatgg tcaagagaaa agatcctcca caagagggtc ctatgtggct 264900 
gcaaaaactg ctctgagcta aatccactca aaatcactgc aggatgtcac tactagaaaa 264960 
tagggcaggg atagggatcc ccttcccatg ctgccagaaa atgcctgata gcttacctcc 265020 
cccggccctt gaggctccct tggaataggc acatgcaatc ccatctccac ccaatagagc 2650 80 
ttgtcctaga gctcagtttt ttcccatagt tttcccaccc acttgcacca gaaaatctaa 265140 
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actgcagcag gttgactgat ataaaagttt taccatgtct cacagcaggc ctttgctcaa 269100 
gtttccagta aggatattgt atcatttctt gcctgcagta cttgtaaatc cacttacact 269160 
gcctgctgtt gagtcatttg tttcgtcttg agtagcatgt catccttgtt cctagaagat 269220 
agtgagttta gagacagtag ccaagcaaca gcagagcagc ctcaaccaaa acgattttcc 2 692 8 0 
attttggtgg gatgaattga aacacaagca tcttctatcc aggggagatt tggggatcat 2 6934 0 
aaagaatcaa tctgagctgg taccaccata ttggctgctg cattttctag agttgccgta 269400 
actagtctca caagctggga ggctttacac aacagacatg tattgtctca tagttctgga 269460 
tgctagaaat ctggaatcaa ggctccaggg gagaagctgc tccatggttt tctcttagct 269520 
tctggtgttg ccagcaatcc ctggtgttcc ttggcccgca ggcggatcac tcccatctct 269580 
gcctccattg tcacacggca ttttcccagt gtgcctgact ctgtgtttct tctcataaga 269640 
acatcggtca tattggatta caggcccgtg ctactccatt atgacctcat cttaacttaa 269700 
acaattacat ctgcagtgat cctgtttgca aataaggtca cattctgagg ttccaggaat 269760 
tagaacatag acatatcttt tgggaacaaa attccagtga taacagtttc ggagacagac 269820 
tagtcctgga gtttgtaagg tgagccatga ccaaggtgcc aggattctca ttttgtaagg 2698 80 
tccaggaaca aagtgatgtt aatagaaaga acatgtgttt gtttgtttat ttgtttttga 2 6 994 0 
gacagtctca ctccatcacc cacgctggaa tgcagtggta caatctccgc tnnnnnnnnn 270000 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 2 7 00 60 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn ntgctcagag tggttgtgtt aagcagtatc 27 012 0 
tgtgttaaga aggattccaa ggccaggttt ggtctctgga agaaaaagca ccatgattca 270180 
tcagtaatgc ctaccacggc cagagggaag cagaaggggg tctagaaccc gcgcagatgg 2 7 024 0 
cgggttatgg ggctggcagg atcttcttct tatcgcgcat acatacatat atatacatac 2703 00 
atatatatat acacacacac acatatatat atatataaaa tatatatttc ttttagtaga 270360 
gactgggttt caccatgttg cccaggctgg tctcgaactc ctgcgctcaa gtgatccacc 2 7 042 0 
tgtcttggac tccctaagtg gtgggactac aggcacaaac caccacgccc agacagaagg 270480 
aatatgtttc cttccagtct cacttgactg gctgcttccc tagataacaa cagaggatgt 27 0540 
ctgttgcagt tctcattgct ggggagtcta aactggaata aaacacccac tatctccatc 2 7060 0 
aggcttgcac tagagcccag ctctagctgg agagaaagaa gctaacccgc acagacacag 270 660 
gactgtaggc agggagcatc cgggggtatt tgggtcctgg ctctgatgtg cctaaggcca 27 072 0 
acttctctct ggccatgctg gcgtgcatga gctcactaat cttccttttt gccttccatt 270780 
ttctccaatc ctgacttagc aaaggttggg caaaagagac tctgtgtgag ttcgagcaaa 270840 
gcctgagatg ctggattttc caagatacga gaaggggctg ggggctgggt gaactggtgg 27 090 0 
tggaggaggg aaggattaat ttcccaagga ggggaagggg ccaggacatc aggccccggg 270960 
gactttgaag agagggtcgt gggtaggagg tagatcaagt ggagtgacac aaaggtcagg 2 7102 0 
aaagaggaag tgtccacact gtccttcgac agacttgagt ctatgggact tcctccctgc 271080 
acggtacaag gaaatgagta agtgagataa tgttgtaact tctggccctc tgacattgca 2 7114 0 
ctgccccgat gtcacagttg gaaactgtac ctgcccccat ccttgtctgg ggtgtgtttg 271200 
gtctggggag ggctggtgaa gcaagaggta ctcagaaaaa ggacagaaat tgcttcctat 2 712 60 
tatctgggca tttggaggtg aaggggtcac agctctggca aagatggggt tgaaagggcc 2 7132 0 
cggactccag ggaggggcag ctctgcatgg cctgattcct gcaccccacc tttgccccct 271380 
cacacctcct ctcatctccc gtttttgaag aggaggaccc tgtcacatct ggacaattct 271440 
gcaagaactc tgtagaactg acttcactgt gaaccaggct ccagaagtca acagaaacaa 271500 
aaatgctcac atttaatcac gatgctccct ggcatacaca gaagactctg aaaacttctg 271560 
aafcttgggaa atcctttggc accttggggc acattgggaa cataagccat cagtgctggt 2 7162 0 
gtgtgtgtgt gtgcgcgcac acgcgcatgt gtgtgcatct tctaccatgc ctcctacaaa 271680 
tttgacctgg gcccagggcc atgttcggtg gtttttaaga accgaggctc ccagaagcag 27174 0 
tattgggcag ctagagtggc cccaggatct atatcaaact ctacctgttt ctgaaccaaa 271800 
tttcttctag aattttattc cataaatctg aattatggtg tcagactcct agcatacact 271860 
aaaggaactc tctgccttgc attaaataac aggagttacc cctggaggta actcctagcc 271920 
ctggctcfctt agagaacaga tgccgaatag gcattagggg atgtgatgga tgtgctaact 27198 0 
ttcaaaaaaa aaaaaaaaaa aaggcctgag ctgagtgctc agagattcac aaaaagctga 272 04 0 
cagcatctct ctgttccatt ggaagctggg tgatcctttc tactctttcc tgagaaaggc 272100 
agttgggcag gaaaaagctg tatctctgtc ctcactgaga gggtttccca gtctgagggt 272160 
gaaggatcag gagagggaga cctgacgggt cgatgtgggg catcatccac ttgagtgaga 272220 
accagaggga tcccgtcatt gcccagggca gatgctccat tttggggggc atcattcatt 2722 80 
ctttcctgtt ctccctgcat tcctctggct cctgcccagg agaggtggcc gctggcaaga 272340 
gagcttggtg gaggtgggag gtgggaggtg ggggtgttat caactctggt ctaacagagg 2 724 0 0 
acacatattt ttcaagctga atattcacat aagactttaa agatataaaa acacatgata 272460 
atatgataac atgatgatat aatttatttt taccaagatt caggtcctat ggtaggtgct 272520 
ttatgtgtgg gatctactta cctnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 2725 8 0 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 2 72 64 0 
nnnagagttc ttgagccagg acctagcgca tagtctccag cctgctgatg gctgtcttgg 27270 0 
atgcttcaaa ggggagaaga tcctagatgt gggaaacatt ggtgggcgtt ctgctggggc 2 72 7 60 
atctgtagcc tctgagaagg ctaccagtct ctcctaagct tacgccgtca caccctgggc 272820 
acttgttgaa tgactttact tagcttacag cctctggttc ctgttgggaa acttagggct 2 72 880 
tgccacagtg ttcattttcc tttgcgggca actccgttcc tggcacttat catattaccc 272940 
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ggtgtctttg atgaggcaag gtcaaaactt ctccccagac gaaatccaaa gaaagcattc 304200 
ctactatgct atatcagttt ggaaagaaaa acttctgcca ggtgactgca ttctcactgg 304260 
tcacattgtg ttcctatgga ctcctcagct caaccaattt ggagaagtta tggtgcaatt 3 0432 0 
tcaccatatc tggttagaag ttaagtttcc aatttgctgg caatgaagaa gaaatggagc 3 043 8 0 
aggccaggct gtgtagtttc tgccacgtgc ccccgggagt gaacagctct gtttgtaaga 3 0444 0 
agccatggtg cttagacctg ggctcgctag ttgccagcct ccaaattgca gaagtgccct 304500 
ttggttggtg gctatgctgt gtcacttggg aaggtcgttt ggaagttcca cagtcgttgt 304560 
ggggtgccag agattaaaaa gcgtaagagg agagtggaaa gtgattgttg ctgcttgggc 3 04 62 0 
atccccaccg tgtgggtgct gcagcccagc tctcaaaacc catgggtctg tacactcaac 3 04 68 0 
ctccatgaga gggaaggaga aggatgaggg aggggagaga tagccatgga aaggtaggaa 3 04 74 0 
ctaagcaggc agggtggaga gttttctgta agacaaaaac tgtctggaca ctgctgcggt 3 04 80 0 
tctgttacaa agaccacttc ctccctgggc cagcaacata tctgtgtgcc tgtctgggtt 3 04 860 
gtaaaaaggg tcaaagatca atgcagcagg cagctacatg ctggcaaaag ccagaggcag 3 04 92 0 
ctggtctgtt tgcctgtgcc aggaaaccac tgggaatggg gttgtgtgtt attctaggag 3 04 98 0 
aaagtcgtcc cagcagcagc ttctccaggg gcatccaaga gcactgaaaa gggttgcaag 3 05 04 0 
atgacccatg aggctgcagg aagaaaagaa catgcattta atcttgctat ctgaaaagta 305100 
agacatgaag ctttcctcat ttttaatata cacatggaca gtagtatgtg tatatagttt 3 05160 
atatgcaaat atacttgtta taaggttgca tgctcaaaat ttttggttca tggggtgtgg 3 0522 0 
gatcataaat gtttagggac catggctatc aaggaaaaac agcatgaagg ataaatgata 305280 
ctggtggatt aaaaagacag atgcatgtat ttttagcata aaacacaact gctgactgat 3 05340 
acagatagct caagattctg gggcagctgc tgaacagata cactagccag tgtggctcat 3 054 00 
cggctcagac ttggccttaa ttaatgggct gtccctccac ccatctccca tgagggcaga 3 05460 
gctgagccag ggtttgagag ctaaaaggaa ttggacctgg actctgttca cgtgtatatt 3 0552 0 
ttaattctaa ttaattcatt cttttgaaag acagagtcac actctgttgc ctaggctgga 305580 
gtgcagtggc acgatcttgg ctcactgcaa cctcggcctc ccaggttcaa gttattctcc 3 05640 
tgcttcagcc tcctgagtag ctgggattat aggcacatgc ccccatgcct gactaatttt 3 05700 
tgtattttta gtagagacgg ggtttcacca tgtcaggctg gtcttgaact cctgacctca 3 05760 
ggttatccac ccgccttggc ccctcaaagt gttggaatta caggtgtgag ccaccgtgcc 305820 
tggcctgttc acatgtataa aacacagttt aatgtcctat tcccagccaa tgagcatggc 305880 
tagagcagcc ttggtcaaag tttggttttt ggagaaaaat ccttgttagc tgacctaaga 3 05940 
ttcctctttg tgagtgtaag taagcacagg ttgcagagag gagaagggtc tctggagagg 3 06000 
tgtaattttc taaatggatt acaagttcat ggacttttaa caggtgttac aggggataac 3 06060 
aagttcttta tagacagact tttgaggacg tttaagggta ttctgattct tggttttcta 3 0612 0 
agaggggaat gtattattta actacagaca cccctaccgc ccactttttg cagagtgtat 306180 
caaaacatgt ttttggaata ccaccctcat gtcgcttctc cctgcatctc ttatctcttg 3 06240 
gtgtccattc tagactcact ttctttctgt tttttatttt tatttttttt tgagatggag 306300 
cttcactctg tcaccaggct ggagtgcagt ggtgcaatct tggctgactg caacctctgc 306360 
cttccgggct taagcaattt ttgtgcctca gcctcctgag tagctgggat tacagcatgc 3 06420 
accaccatgt ccggctaatt tttgtatctt tagtagagac agggtttcac tatgctggcc 30648.0 
agcctggtct caaactcctt acctcaggtg atctgcccgc ctcggcctcc cagagtgctc 3 06540 
agattacaga cgtgagccac tggtgcctgg cctagactca ctttcaagtg gcatagactt 3 06600 
gtaaaattat ttaaaggtga taggtctaca atgatcctgt caattagtat tgacactatt 3 06660 
attaataaac tgttattaat tatatttact tactttaaat taatccaaac taattaacgg 306720 
aacactaaag agtttctatg ttttattccc agaggtggag aaaaatgaaa gggaatatag 3 06780 
caacgaattc ttttctccat aaaaacatga atagtgcagc acatcaagtt gaacatacca 3 06840 
cagcaaattg ttgcaagatc tgctgagtag ctcctattta gacctcaagg aatgagactc 3 06900 
aaaatgggtt catcagttct gttttgcaga aaaaatagcg caaaatttct caaaagaaaa 3 06960 
tccagaataa taataatttg tcaataggaa agacatttcc actgggggtt aagaaggaag 3 07 02 0 
acattggaac aatgatagcc accacttatt gaatgcttac tgtgagccag gtggcacttc 3 07080 
accttgtttc attctcacaa cagtctaggg aagtaattac taatgtctcc atccacctct 307140 
tgtagatgag caaactgagg ctcattgagg ctaggaaatg cacccacact cacatagccc 3072 00 
ataagaggca gccatggcat tgggcccaga ccatgtgaac ttcaaagact acacgagcag 3 072 60 
ccactgggca gctgtcatgg ctaaagccac ttgaattcag cccagcagca accccctctc 307320 
caggaggggc acataagctt gcagctttgg gtagaagctg cacttgaagt cctggatggc 3 0 7380 
gagagggact ggcttgagcc agagccagga acaaggctct gagaatattc tggaaatcca 3 0 744 0 
caggaggaac ccattttctt acagctggga gaatttcatt caactccagg ctgaccatgt 3 075 00 
tttattagga acgaaggtga cttgaactaa tagtcaggaa tggttgaata cggacccaat 3 07560 
gtcaaatcac taggcagttc acatttctaa tgagcaaatc ccttagacaa ttaagaattt 307620 
ttttcctttt gcataaccca gacaaaatcg ctacttaaaa acaaaccaaa gacccgaaac 307680 
atgagaaaga gaaggaagca ggggaaatct ttggtactaa taagttttta aacaataaga 3 07740 
gcaccagata ttttacccca tcagacacag aatgttattc gaataaccaa aaaaggaatt 3 07800 
ttttctctaa gtttcttgaa ctggaaaatg aatcatattt tctcagtcct gaggctgcaa 3 07 860 
ttttgtgcct ctagtaacat ataagaatag atgtgatgcc agtgcccagt agctgctgca 307920 
attgttactt ggggacctgt ttattcacta agcacttcac cccagtgata aatttgtagg 307980 
ggcctcctgc cctttggagc tcctaccgtg tccattagat cagtggaaat tctgggattc 308040 
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tccattcctt tccgnnnnnn nnnnnnnnnn 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 
acatctcacc atctccactg ttatccctgt 
agtctccata gccacctctg tcagatttat 
gttcctgctc tgttgcccag actggagtgc 
catcacctgg gctcaagcaa tcctcccatc 
accaccatac ctggctaatt ttttgttgtt 
cactatgttg cccaggctgc tcttgaactc 
tcccaaagtg ctgggattac aggcatgagc 
tacacgcact tgcttaaaat cccccagata 
caccttggcg tggccatgca ggctctgtgc 
ctcctccttt cgcttgctcg ttcactcagt 
accatggggc ttcctaatgc actggtctct 
ctcagtgtct cccagcaccc acctcctcca 
aggcccttcc tcctccacgc tccctcctcc 
ttatactcgc tgccacctga aattagatca 
cttgtccgtt agaatataag cttccaaagg 
gcatacaatg agcactcaaa aaaatatttg 
gtaattgtgc ctacttacct atatgaccgt 
atggctatag ggctataagc aaatttggga 
agtaagcaaa gcatcctcta cagaacctgt 
cccagaggta tgatttggta ggtcaaggat 
tgttcttcat ccggggtttg ttgaccacct 
tacccaatgc agtagttcgt agtcagtgtg 
gaactgagac gtgctgtaaa tgtaaattgc 
aaaaggaatg caaaacatct cattaataat 
atcttgtaga tatagtgcgt taaataaaat 
acttttaatg tggctactag aaaaatttaa 
ttgaacagag ctgatctata agttccatgg 
ggctggatcc cattctacgg gctcatcttt 
aatgtggcaa tgaaagttac cacaagcatc 
ttatctgagg ctgttagcat atgatcatga 
atgtggcaca ttattaaaat atcactttta 
tatggagaaa gaaacagctt gtggagctgt 
actcaattgc atattggctc ggggggttat 
gttcatttct gcagaattgc tcttcaaatt 
agtcccaaga gaagtttatc cttttttctt 
ctgataggta gcatatattg tctatatgaa 
agttggcaca ctcttacttg gcctaaaaga 
gatctaccta aaggaacaca actctgtctc 
atggaaattt gccttaattg tgaagaagtt 
tggaacccat tgcataagca gaatgaaata 
aaccattcag ccaatcaaca agagggcaaa 
tttagtgcat atgcatttgg gtcctcaatg 
aataactgtc tggaaatgtc tattcttacc 
tataatctcc ctctctcctt gttacggtct 
ttgaaatcct aacccccaag gtgatgatat 
gtcatgaaga cagcatcctc atgaatggga 
gctcattcac tttgtccacc atgtgagaac 
aaatgggcct tttccagaca atctgtcggt 
actgtgagaa attaatttgt tttttataag 
ccgtaatgga ctaaaacact ccctaattat 
catattaaaa gaatgctggc caacgtaatt 
tttcagcctc agaaaaaggc tggggagagg 
tgtgtgtgtg tgtgtgtgtg tgtgtgtggt 
tataataaca ttctgtggtt cagctgacac 
gttaatgggg acctcgctaa tgtctgaacc 
ctctcttttc atgacttccc cgccttcatt 
attaaatgag agtggacagg taggcaaagg 
tgtgtacttt tctagactgt tccacttcac 
atgaaacaaa gcaaatgaaa tgctgagcac 
aaagaaagga aaaataaagt agccattatt 
actcttattt ctcttttgta ttgttgtgtt 
ttgagagata actcagtgtt tagttcactt 
gtgaggtcca ggacgtaaag aggaaaaaaa 



'132 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 32 7 600 
nnnnnnnnnn nnnnnnnnnn nnnntctgcc 3 2 7660 
cacctgggcc caccattctc tctcctggac 327720 
tttatttttt tatttttttt tttgagacag 327780 
catggcatga tcacatctca ctgcggcctc 327840 
tcagcctccc aagtagctgg gactactggc 327900 
gttgtttaat ttttaataca gatgaagcct 327960 
ctgggctcaa gtgatcctcc ggccttggcc 328020 
caccgtgccc agcccatcag atgttaatgc 32 8080 
attctcgctg ctcttggaat aattcccaca 32 8140 
catcggatat gtccctgccc cctctcccaa 3282 00 
tccagccaca ttgccctggg agctgctccc 328260 
ctcatgcagt ggggcctctc cctcctttta 328320 
gagccttccc tgaccaccac acctacacct 328380 
accccggcct cctacccacg tgtcacttct 32 8440 
tttatttacc cctttatttg ttcagtttgc 328500 
gcaggagctt tgcctatatt gttaggccgg 32 8560 
atgagtgtat gaaagaacag actgggttat 3 2 862 0 
gtggtggggt ttatggtggg tgtggtggtg 32 86 8 0 
cagggagtct aagaaatgtt cttaaatttt 328740 
cttaaaacat gaaagttcct tagtgctacc 328800 
agggcctgga aattcacatt cttgttaaga 32 8860 
tttcagaaga tttttgctct gtagctgtac 328920 
gctcctgagc ccttgaagtg tagctcctct 328980 
acaccggagt ttgaagagtt aatacaaaga 32904 0 
gctttacact gattacatat tgaaatggta 329100 
atactgttag gcttaatttc acgtctttat 329160 
ataacatatt cagctcacat tatactccta 329220 
aagatggcaa gtcttcgcag ctgaaataaa 3292 80 
agcaatgatt tcttgcagac gatattgaaa 329340 
aaaccagtcc tgcctaaatc tggaaaatag 329400 
gagcgtttca ccatggattt ctgatcacag 329460 
cagtcaccct agaggctagg gttatctgaa 32 952 0 
tgtataaatg aaattactag aaagtaatgc 3295 8 0 
tcttattaaa atgtttagag aggactttct 329640 
aagaatttgc ttgacacgct aatagaccac 329700 
cttatccttg ctaagcactt agatgctctg 329760 
gcttttgtgt taacattgac tagtcctgca 329820 
aatcagcacc aggctttaag aaaatcagat 32 98 8 0 
tcttttgaca attgttgtaa acaaatttta 329940 
gctgctaaaa tggacttgcc attaatggac 33 0000 
taagccttct caggattcac acttataaaa 33 0060 
agaacaaaca tttgatgtgt aattacttaa 3 3 012 0 
tcagcactat ggcaaccaga acatggccac 3 3 0180 
tggacccagc aggccatgcc ccactgatta 330240 
gaatgcttgc atccctcaaa aattcatgtg 330300 
taggaggtcg gccttttgag aggtaattag 3 3 0360 
ttagtgtcct tataaaatag gcccaaggga 3 3 042 0 
acagcgagag ggcaccattt atgcaccagg 3 3 0480 
gcctggatct tggacttcac agcctctaga 33 0540 
ccaccaaatc tatggttttt tttatagaaa 330600 
atttaaactt atcagtgcac tgggcagtga 33 0660 
gacaccataa ggctggatga ttcttgtaat 33 072 0 
agtcagggga aaggaggtgg tgtgtgtgtg 33 0 78 0 
acggtggatg cctgctgaga gagaaagagc 33 084 0 
atcctttctg catcccctcc aatcacctgg 330900 
tcatctcatt ttaacctttt gtttcaaagc 33 0960 
tttcccatat ggtggggtta ttattaagac 3 3102 0 
aggtgggttg caggggagtt gagggttgcc 331080 
atcagtgaaa tattcccaat tgatactatc 331140 
ggagcttcgt cttgatgaaa tgctgaaaga 3 312 0 0 
tttgcccttc ctcccacccc catgtttact 331260 
ggaagcacag catcagaaaa actcccagtt 331320 
aaacctgaga aaggagaaga ggatgccacc 3 313 8 0 
cagacaaaaa aatccatatg aaatgaaaat 3 3144 0 
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cttctcagag aggggcattg gaggaagatg agtccaacgg atccatgaat attttaaaaa 347100 
aaattaacta gctttatatt tcttggattc ataaaaaggg aaggaaaact caggaacatt 347160 
tctctaatac ttggcaaatc cagcccacta gcaagtcctg tctacaccct ccaaatggtc 347220 
agggttgtgt tctggccttg aggctaaagc tgggatcctc tgaaaagggg ggaactttac 347280 
atttattctc aaagtgtaca acaaaggaca ttcccttctt catccccttg taccatgcat 347340 
ccttccctga gacaggaatc cccatcctac agctgtcctg gtctacaagg cctgttcttc 347400 
ctccttcctc catgcagcct ggcacccaca ttttaagcct caggcctgcc ttaacatcca 347460 
ggtgtgcatg ttcccgtgag aggcgacaca ctgttcttgt tttagcactg agagtctcac 34752 0 
gtcctggggt aaaatctcag gacggagagg aaagactcag cccggaccta caggccccag 34758 0 
gacgctgggt ggcagcaggg atgagggagg caagcctggc tttggtgcca ggcctgccca 3 47 64 0 
gccaaagctt gatttctcta ctaggctgtg gcatcttgat gttaacttaa attttttgag 347700 
cctcagtctc ttctttacct gttgcaaggg acaaggaaca cctatctcac aggattgtaa 347760 
ataatgcatg ttgaacactt tcacataaga agtgctcaat aaatgatagt tagtactttc 347 82 0 
tagagaaggg gcttccaaca gttgcaatgt catgtagtaa aagctgtatc aagcttttac 347880 
atcgaatgcc aagggcccag aggaggagca tatatcttcc gtgggaggcc agggaagcct 347940 
gactttgtca ccagttgctt acaagactcc ctggtgtgcc tcttacacat ccactgtgga 348000 
ctgtgattga aaattggagg aaaaggaggt acaggagaga aaattctgag cagcaggaga 34 8 060 
atttgggcag tgaggtaaca gagacaccca gtgtggggaa agtacacccc atttctgaac 34812 0 
tccggtgcag ttcatgtagg ggaagaacct gtaggtgggg gattctgaaa tctgcaagag 34818 0 
tcctgctgca gaaagctggg tttcccagta ggagggtaca ggcattctag aattctcaga 348240 
aacttctgga ccattctagt ctattctgga atgcactccc tgtgggtgaa gccagaaggc 348300 
agagaggagt acacaggaat tctatttgtg aggacaagat tggggctgct gacctgtttg 3 4 83 60 
tgagatgccc ctctgaggag gaccacagca gctttggaat taagtctgga gagatctgta 34 842 0 
cctctaagga ggccaggact gcagacagtg gagcaaactt cccctaagag agcagccagg 34848 0 
cctcatctct gctgtgattc tttgctggga aagtctgaag aatattaaat gtggaaaatc 348540 
agtatcttct tgtcctcctc tgtagctgat gtctcccttg attgtgctga agttgtggga 348 60 0 
aggcgcattt ctttcttatt caggaattgc agctccttga tgccctagtt gtgtcagggc 348660 
ctccatgaag caagtcctgt gctgagagtg ttcccatttg acagtgacgc caaagcaagg 34 872 0 
atgtgatgag caggtcccct ccacccaaga acgctccatc cctgggacca atggctgtga 348780 
taatggtgct gggggacaca gggctggaaa atacagttgt gcattcaggg agcagctggg 34 8 84 0 
tctggtgcca ttgtcacatc taccaagaca aaatggtgga gaattaaata ccagccacat 34890 0 
ttcccttccc agaggtgtgt gaggaggcag cttgtcaaca agggtaggtc tgactctgct 34 8 960 
gtcctctgga gactagaaca aatgtcctat cttcatttct caattgcaga caaaaatata 349020 
cttttcttgt caaccaagaa cctggaatgt gccctctgat gattataggc agaatccaca 34908 0 
ttccagagca tgggaaccag gcccatgctc tgaatafcggt gtccaggctg gccattgagc 349140 
cattttctag ccgtcacctc cacaataggc taatatcatc acctgggcca catgtaccct 349200 
ctttcactgc tgctctatgc tttggggact accggttagt gacaatgatc tgctggcatt 3492 60 
taaaatctga gctccataat gctgaaatct ccttagcagt ggcatctcat cagagcttca 34932 0 
tctcaccaac acggccctgg cagcaggtgg agagtggctg tgcatgcttt gcatgtttcc 3493 8 0 
atgcacactt cagggcctta gcaaatataa taacttccta agtaggaccc aaaaaattca 349440 
ggctcaaaaa aggtgtgggc ttgtgttaca acagatggat tgaatgacca ggtaaatctg 349500 
ctgcagagag cagaaatcaa ccccccttat ttacacccat ctgatgttat ggttttgttt 349560 
tgtttttgtt ttttttttga gacacagtct ccctctgtcg cccaggctgg agtgcagtgg 34962 0 
cacaatctcg gctcactgca agctccacct cccgggttca cgccattctc ctgtctcagc 34968 0 
ctcccgagta gctgggacta caggtgcccg ccaccatgac cagctaattt ttttttttgc 349740 
attcttttgt ttagtagaga cagggtttca ccatgttagc caggatggtc ttgatctcct 349800 
gacctcgtga tccgcccgcc tcggcctccc aaagtgctga gattacaggc gtgagccacc 349860 
atgcccagcc tgatcttatg ttattgtagc tgtgttatca ctgggcttta ttatgtttca 34992 0 
aaaaaaagat gtcatttcta ccaagtgcaa aaacagcaaa gtgtatctgc attttgcaga 34 998 0 
ggcagttggt gtgataatga gagcgagagg agatctggat gcaggcaggt catggtttga 3 50 04 0 
gccaaggagg aggccctggg aaaagctctg tctgttcaga tgctctgacc cccataccac 35 0100 
acccctttcc ggtcatccaa ctaaagcatc cgtgtatggg ggaccaggct gcctccggtg 3 50160 
catatgtgca gaaccctggg gtcaggcagg cggggtgcca agcctccaag aagggtgggg 3 5 0220 
agcccttggg acccgtgctg gacgccctcg ctcccgaggg cctgctgggg agccagcagg 3 5 0280 
cttctggatc tcattaaggc acagcagccc tgcagcctgg acaccatatg cagagcatgg 35034 0 
gcctggttcc catcacttga gtgtggactc tgcctataat catcagaagg cacattccag 350400 
gtttgcagtt taagagaaaa gtatactttt gtcctcaatt gaggagccat tctgttgaaa 350460 
gtattaagfcg gttccgaaga ttagcaacat tcctccgtgc tgcnnnnnnn nnnnnnnnnn 350 52 0 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 3 5 0580 
nnnnnnnnnn nnnnnnnnnn nnntctgttc aaagtattta agtggtttcc gaagcttagc 3 50 64 0 
aacattcctc ctgtctgcat ctgaccatgc agttttgatt ttcaaggtag gccagcagga 350700 
ttcttggagg gaacacgccc cccaaccccc catctgaatc tgcctgagag ctaacaagtg 350760 
ccaatgtggc cagatgaatg tgtgctgcgc tatttgtgat ggaggtcccc agagagcctt 3 50 82 0 
tgtgctctag atctttattg gaacacccag taaatattgg actcaggctc cccattgttt 350880 
tagtgtaggg cttaaatgca gtctccttca ggctgtcaat gtacctttga ccaaattgca 350940 
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agtaacttgc tctgatttgt ggtttataga gctcctttgc tgtcaaggag ttgctgcaaa 366600 
acagtacaca gaaaatggaa cagtgaggag gggtgtagct gaaacgagac tggccatgag 366660 
ttgataagta ttacagttgg gtatctgggt atattttgtg tatgcttgaa aattcttaga 3 6672 0 
acaaaagttt caaaataact cttttttttt tttttttttt tttttttgag attgagtctt 366780 
gctctattgc ccagactgga gtgcagtggt gcgatctcaa ctcactgcaa tctccacctc 366840 
ccaggttcaa ggaatacgcc tgcctcagcc tcccaagtag ctgggattac aggcacgcac 366900 
caccacacct ggctaatttt tgttttttgt atttttagta gagatgggat ttcaccatgt 366960 
aggccaggct ggttttgaac tcctgacctc aagcgatcct ccttccgcag cttcccaaag 3 67 02 0 
tgctgagatt acaggcgtga tccaccatga ctggcttcaa agtaactttt tatacagcaa 367080 
aggaaaaaat ggaaacagaa ccctttaaac ggcacacaaa caaaataaaa taatagccga 367140 
acactctctt tggctgctct gtggagaaca gatcatggaa ggatgggtgg gaggaggaca 367200 
ttcagctaga aggattttgc aatagttcag gcaacacatg gcaggagctt ggtctggggg 367260 
tagcagagtc catgaagtag gtgtgggatg gtttggagat gaagccagtt ggacttgctg 3 6732 0 
atggactgtg tgttggggtg atggagcctg ggggtgggag aggggattga cacaagtgac 3 673 8 0 
caaaggcaag ttatcatctc caaacgtgcc ttttgccact agatgggact gtcatctact 367440 
gaactgcatt aactagcttg attagctgga gaaaaggtat taatcatgtt tttcattttt 367500 
tgatgctttg acatcttggg tgtcgaacat ggaaatgtca catgatggga gggcccttga 367560 
gtcatccctc caaggaaaac tgcatgacct aaaatattca tattgaactt tgcatgagtg 367620 
agaaataaac tttcagtggc ttaatttaag cttctgaggt gtgggggtta tagattccag 367680 
caattggcct attctgactg atgcaactgc ctgctccaag tggacagaaa tctcatggat 367740 
aattgaaata ataagtaatt cccaaatgat agtttagcca gttaatgaga agcaaattac 367800 
tccttctgcc tactgtatgt taagggttgt taatgaatat caaaatgacc agaagactgg 3 67 8 60 
gaacaaaagg ggggaggaga aatgaagggc cttgaaaaat gtgtttactg accagccaag 3 6 792 0 
ccctgagaac atcacttagc caatctatag agggagctga gaataagaaa ataaacttta 367980 
acatagtgag tcctgaatca gttattcatt cattcttttt tttgagacag agtcttgctc 368040 
tgtcgcccag gctggagcgc agtggcatga tgtcagctca ctgcaacctt tgcctcctgg 368100 
gttcaagcga ttctcttgcc tcagcctccc tagtagctgg gattacaggc acatgccacc 368160 
aagcccggct aatttttgta tttttagtag agaagacatt tccccatgtt ggccagtctg 368220 
gtctcaaact tctgacttca ggtgatccac ccgtttcagc ctcccaaagt gctgggatta 368280 
caggcgtaag ccactgcacc cagcctcatt cattcaataa gcatgtagcg aacacctact 368340 
gtgtgccagg cactgtgcta gatgctggat atactgtgga aaataaattt tacatggtac 368400 
ctgtcctgaa agaaattata atctagttgt ggagatagag acaaaaatga atgaatgaaa 368460 
cagtaagtga aacaactgta agttggatca ggggctatga aggagtcaga ctaaggcttg 36 852 0 
agatagcaca accaagggag attgacttta atggggagca ggggactaag ggaagagaaa 3 685 8 0 
gtgcaggcta caggcagagg cagggtagag accaggagtg ggagagcgag tggcaggtgg 3 68640 
agaagggagc atgaggcatt ctgggcagcg ggacagcatg tgcaaaggcc ctgaggctct 3687 00 
aaggctgtac acatttgagc agctgattaa agaccagtag gacagaagga ggaggtgagg 368760 
gaaagtggca taaaattagg tggagaaaaa gacagaggtg gatcacacag ggcctggggc 3 68 82 0 
acagtgaaaa tgttgacttt tattctcatt tcagtctccc tgcttcctgg cctttctatt 368880 
taaaagcacc catcttcacc ttctcccaaa ggctctggaa gttttacaga cagcatcttt 368940 
ctagcctcgc cctgcgtctc tttctagtca tttgactgag gctgaacaaa gcccagatgg 369000 
gagtttcatt cccttcacct cccccaactc ccagctgaag gaggctggcc ccagacacag 369060 
gacacagctt cctgaccctg cgggcaggag cctggcttgt tggtgacggg caggagcctg 3 6912 0 
gcttgttggt gagtgggcct cctcattgct gctggagttt tccatcctca ttccacaaca 369180 
agccaagtca gcaagttgct gccaggaacc ttcacacctt gtgctttggg atctgagggg 369240 
aaacacacac accggcacca ccctccctga gcccgggaat gaagccagca tcagcggaga 3 693 00 
gcaacctact gaggaaaatg atggagtaat tccctgggca cacttcaggc gtggtgccag 369360 
gtaacaggcc ctgccagggg gtgacagagg tggtaccatg gcatgtctgg ggcctgcccc 3 69420 
gagacaccag ctggcagcag ccacactctg tccttagcag cactcgcagc agtccaacac 369480 
tttggttgtc acgcaagaca cgctgtttct gacaggacgc cgcagccggg taacacgggc 3 6954 0 
agatgcagag ggcactatcc tgcggcgctt ttttgaaagc acgccatttt tcttccctac 369600 
ccaattaact ttccagagac ccatcccgaa ggactggatt catcactaga accaacaaga 3 69660 
tgaggatttg tagagccggc tgccgtgcca ctgaggctcc tagtgggtta tctgcgtggc 369720 
ttgcctgacc tcagcagaaa tccacagcgc agggcccaga gctgtgtgag cacctgcaat 3 697 8 0 
tgaagaattc acaattacaa gtcatgtgtc taaattggca ggctttcaag aaagtcccac 369840 
caatcttcaa gcatacagcc gccaagggcc acgtaaaatg tttgtagctt taatatacag 369900 
tttcatttgc ttgaatatca tcagcttggg tgcagataat caaagaatgg ctcaggatgg 369960 
agaatttaat atgagaattc ggccagggct gccaagccat atatgtgcta atgttgcaat 3 70 02 0 
ttcaaccttg gacttaaggt caagattaat ttagtgaaaa atattatttc acgatgtaac 370080 
agacaccttc tgagttggag agccgaggaa ttccggagga tggatgaggc atgggtgtgt 370140 
ctagagacct catggcaaaa gtggctgcat tgccccctca aatgttagtt aatatttggg 370200 
cacatttgag agataacaac atagggagat ttttctttaa ctttctatta tggaaaatca 370260 
aacatatgct atattagaaa gaacagtata ggaagtggaa aactttttct ttacagggcc 3 7032 0 
agatagtaaa taattttggt ttcccaggcc atatgttctc cgcctcaact atacagctct 370380 
attgtcacac aaaagcagct attgatagtg tataaatgaa tggtgatgtc ttctaataaa 370440 
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gagcgttttc cgttgacatc tgatgtgact ttgatagttt ctttatttcc ttaagttcat 374400 
gcttgtctta cacatgttct cccccagacc taataccagc catttctcca aggagcctcc 374460 
attcccttta gtaggaaatg ttgtttagaa gccactaagg tatacatttt tgtcttttca 374520 
gtggtcagag gtaagaatta aaatccattt tattttttag gataaattat atcttgagtt 374580 
tacaatgata agtcacttta gaaatatgcg gaatctcatt ggttttgtaa gtttttttct 374640 
ttcttccatg ctgaaattgc tttatctccc aatacacata caaaccaatg ttattaccaa 374700 
caatatcttt actgaaaaca gtttagattt tcaagatttt ttgtctagtc cctgtcctta 374760 
gagtatattc ctcaagaaac atacaatgca ataatggaat aattttgttt taaatttacc 374 820 
tggtatagtt ctgtgtggtt ataacatcta gaagatatgg agctaagttt atttgtttca 374880 
attggttttg attttaggaa ctgctttttt ttaaattaag gttttaaaaa atagttacac 374940 
acatttgtta cacacgtttc gtatttttgc cagtttatct ttggaatgaa tttctagaag 375000 
tgggattgct tcttcaaagg gcaaatgtat atgtaatctt gctggatact gccatatttc 375060 
cctctgccgc agttgtacca tttcaccttt taccagcagt gcctgatgtc ccattctgaa 375120 
ggtttctccc ttatgtttgt agagtgtgtt agggactcat taggattttt ttaaaacata 3 7518 0 
tctcactttt cctggcaaca gttctaggaa ttaggtaatg ttctcaccct gactttatag 375240 
atggggaaat tgaggctcaa aagagctgaa gtgtactgca cagaatagga aacaagctga 3753 00 
ttatagtccc gattcctcgc ttagccacag cggatcctta ggcaagacac agagtcctat 375360 
gtcttcctct agcatggctg tgggccttcc agttttgttt tcatttttcc agctggattt 37542 0 
gcctctccca cagagtcgga gatggaggag tcccttggct atttgattct tacttattta 375480 
acacatggca ctaggcgaga ggcatatggc agtgaggatg atgtttgcgc agtcctggct 3 7554 0 
gagctgatct ggagtgttgg tctagaggga gtttcagtac ttagacgttt ccattggggt 3 75 600 
ctagcgtcag ggtgggggag tggaggtgct gggaaaacaa ccgtcggggg agcttgaaag 375660 
aggaagagag gtcagaagag gtttcctgga ggaagtgaca gctaagctga gtcctgagtc 3 75 72 0 
ctgagggtga gtaagattta gacacaccaa gagggaggac aggggaaaag aagaacctgg 375780 
acagaaacag gctcaaaaat caggaggcaa aatagagggc atggggcatt gaagaaattg 3 75 84 0 
aaggaaagtc tgaaggacta tggattttag tctgtgtgat tgtagcagac caaattgcag 375900 
atggcttcct tagaagtatg acaccagtct ctggggaacc agcttttgga aatcaaaacc 3 75 960 
tgtgacatga tggtgaatat cttaggtcct accactttct gtgcatgggg ttatatgcca 376020 
gaafegcctct gacatacggc agaaatggcc ttttcttcac atcttgtcat cccccagtct 376080 
ggtgcaacac gctatagacc accgacattt acaagtgact ggtgcactag gaaattctga 3 7614 0 
atgcttgcct accagttaag gcaacataaa aatacgcaga ttagtgattt gattattagg 376200 
gcccgtatct gaaaacagag aggaagaaag aaatgcgctc aagaatccga atttgcattt 3762 60 
gtttactaca acaaaaagtg ggctgatgag ttcatggact gataattaca ctacaccttg 376320 
atcaacatgt tctcagtggg caacaacaaa aaaaacaaag atctttgtcc caggatccca 3 763 8 0 
tatatcctgg gcttggctga taggggttaa tcaaattagt gagcaagata tatgagcaga 3 7644 0 
gagacctgag tgagcatctt tgattctgta caagtgaacc atgaaaagaa aacttctggg 3 765 0 0 
acccattccg tctcaatctc attaggaact aagcctgtcc cccaggggct gtctcagcct 376560 
gaccatgcca attggtccac ggaggagtgt gcgtagttag gcacatgcag gcagacttga 3 76 62 0 
ctcaaacttt gtgataaacg actttttttt ttttttttga gacagagtat cgctctgtcg 376680 
cccaggctgg agtgcagtgg tgtgatcttg gctcactgca acctctgcct cttgggttca 376740 
agcaattctc tgcctcttgg gttcaagcaa ttctctgcct cagcctccca agtagctggg 376800 
attacaggca cctgccacca cccccagcta atttttgtat ttttactaga ggcggggttt 3 76860 
caccatcttg gccaggctgg tcttaaactc ctgactttgt gatccacccg cctcagcctc 3 7692 0 
ccaaagtgct gggactacag gtgtgaggca cgcacccggc ctgtgataaa tgactttata 3 76 98 0 
aacaccagaa tcctgtgtta tttgatggtc tgtcctactg aagccttttt cctaaggttt 3 77040 
ctcatgtgta gagcaaagcc tttttatttt tagctgttac ggtcatagac gggttgcaca 377100 
gcagtgaatg ggtttggacc tgaaatgcag gagcttgatg tgaagttcca tgactcatat 3 77160 
cagccccaca ttccagagtc attttccagg aacccgagat tcattctgtt ctctcccttg 377220 
gctcatcatt catgcccagg acattgacga ccatctagat ggtgatgaat tccaagttca 377280 
tgtctccagc ccacatctct cctctgcata tctccaaagg tctgctcagc ctcaccactc 377340 
agatatttca ccacatccac ccctccagcc tggcccactc ctggtgaatg gcacggcact 377400 
cactaagtta tgcaagtcgg acgtgttgga gtcctcattg acgcacccgc cccctcagaa 3 77460 
atcctctcct cagaaatctc tcctctctca agtgcctgtt tctttcacct cctctgtaat 377520 
tctcacttcc accccttatt tccagctgtt cctacactct gtttcctggc ctcagacccc 377580 
agccttgcat gcctaagcca gcttcatatt tggtcctcct ctattcaatc tactcaccca 377640 
aacacttttc tatatgtaaa tctgattgcg tctcaccttg ttaaaaccta tgggtcccag 377700 
tctcctttaa gataaagact gcattcctaa gggtgctccc aaggctccac cacatcgggc 3 77760 
ccctgtctgt acctatcctg gctcctcgtg ctcaggtgcc cttgtcccct ttgcatagca 377820 
tgtccaagta ctatgtcccc acccaccagc ttctggcacc tgccgctccc tgtgccatcc 377880 
ctgcctcact cctccttcct gtctcaggca tctccctctt ttggtcacag ctgccctgac 377940 
cctcagccta ggctgggtgt ctggccacct gctcttgaag agccacttct tccatgctaa 378000 
atctcagccc cgcttgggat tatttatttg ttggtgtcat tactcagact tcttgcgtct 378060 
ccctgactag actgggcctt catgtgacca ggggctgtgt ctggttttgc cactgttgta 378120 
ctcccagtca catccatggt gcctggcatg acatgcctgc ataatacgta ctcagtaagt 378180 
gaatgaacca actgactcac ctacagaaag gacctttgat gtctctccca actcatcaga 3 7824 0 
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aactgattgc agggagaagc agcccactga gatgtctact gccaagtaat tagggccaga 3 822 0 0 
gaagttccac agaccattag tgtcactttg gggaacagga ttttacaaac attgtggcag 3 82260 
gcacttgagc tgaagtcctg tgtcttttta aggaggaatg aacctcagga aaagagagaa 382320 
aagaggtgag acacaaacga gaaacgatgg agagaaatta attcaaaaag gaatatggag 382380 
gaaaggtaga aagaaacaaa gagcgcctta ggtttaggta gttttctgtt tatccaagga 3 8244 0 
gatggccagt gtattattca tttagaagat tagttagttt tttgaccctg tgtctgtccc 382500 
tgaatcaagg ggtgcctgtc acacaggaag ggaagttttg ctaggcaaaa tgctaaccag 382560 
atgacacccc caatttgttt cacattggct tccggggatt gggagctcct tactctaatg 382620 
cggtccctgg agtccctggc atgcgacacc atataataga gccctctggt gcttcatcta 382680 
agtcatattc tacaggggtc caagtcattc ttcctagcaa aggcatcctg gtgaagttgc 3 82 74 0 
ggtaattatt ttgaagcatt aataaaatgt attcggtgtc aacaaatggt cttatgctgt 382800 
aggggtgaga tgggactacg agatgcggga aaattaattg tttcctgtta tcgtgctcaa 382860 
gatatatttg catatatcgt ttttctggtt actttgaata gaggcaccac tgcagtgcac 3 82 92 0 
caaggcaaag gtcagaagta tctctgtgta aagcccagca tggatctctg gccacctgta 382980 
cccctgagat tttctgattt gatgtcattg atattttcat taggaacgat tattatatga 3 83 04 0 
caaaacaaat aagactttgt tattatacct ttttaagacc tgaagatgaa acaaatcaga 383100 
aaaataaaat gatgatagtc tgtgctgaga tttttgtctc agaaactggg tcattctcag 3 83160 
agacctcaga aatcttaggc taggtacccc caaattgact ctctctctct ttttctctgt 383220 
ctttctctca tctatctatc atcatctagc atcatcatca tctattatct atctatatct 383280 
aatctatcta ccgtcatcta tttatttgcc tatttccata gcatttgatt cctcacagca 383340 
agctgtctcc ctgggttctg gggaattctg cttaacttcc tcacttctca tggcagagtc 3 834 0 0 
cggcagtggt ttgtaatccc tgacattgtt ccttggggca gtagccttgc tccttggtgt 383460 
tttagacctt ctgaaaactc tgaaagccga ggcccagcca atcaacacct cagtgggggt 383520 
tgtgttagaa ttgcctctgt ttgatttggt caatataact tgtctcggga acaacctgtt 3 835 80 
agttccccag cttgaaaaca attctacttg ccaagttcct gctgacaggc tgtgctcccg 3 83 64 0 
cgcagcgcca gtggcagcca gcgattcacc tccagggtcc ggggggtggc tctgtatgag 383700 
acgagacccc gggatcacaa gaagtcagag gtggggctgg gcactgcatg tgccaacaga 3 83760 
tttatactct ggcttcacct tggcgctgcc tgctggtctc ccaagcccag atgccccctc 383820 
atctttcctg tacaagggcc ctgtgggcac tttgtacctc cttccccaat tgaaccaacc 383880 
ttgaaatcat ttgttaacac tactgtcacc caccagacca tgggctcccc aggatggagg 383940 
ccgtgtctga ttcatccttg tttttaacaa cgaatacaac actcaggtct agagtgtgtg 384000 
gcttttattt agtgtttgtt gtgtgaaaaa aatgaagata taaatggaag gaaagggttg 3 84 060 
gggtgagggc atgggacttc actctgacag tcatcacgtc tggttctaag atctcctctt 384120 
tctgctccca tctctgagca gtccctacgg ggtacatatg aacttttatg tctctttcct 384180 
aatccttctt agtcccagag aagaagtgac aggggccagg caagaggaca aatgatccac 384240 
tcccatattt gttaggatgg gctaggttat accgtggtaa caaataacta cctgaatcct 384300 
ggcatctaaa cgaaaaaagc tgctgggcac agtggctcac gcctgtaatc ccaacatgct 384360 
gggaggccaa ggctggtgga tcacctgagg ttaggagttt gagaccagcc tggccatcac 3 8442 0 
gacaaaaccc tgtctctggt aaaaatacaa aaaattagcc aggcatggag acaggtgcct 3 84480 
ataatcccag ctactcagga gaccgaggca ggagaatcgc ctgaatccgg gaggtggagg 3 8454 0 
ttgcagtgag ccgagatcat gcctctgccc tccagcctgg gcgacaaggg tgaaactctg 3 84600 
cctcccaaaa aaaaaaagaa aagaaaagaa aaagaaaaaa gcacttaaaa atgttgtttg 3 84 660 
tttattagac tgcttattgt aaatgtttat cacaaactgg ctggttctct gctccacgtc 3 8472 0 
gttttccttc tagcacccca gtgtcggaga aacttccatc tgagatgtta ttgattgaca 3 8478 0 
gcacagaagt caaaatactg cagcaaatca ctctcgctcc tgatattctc tcacagaagt 3 84 84 0 
gacaccatct ctgttcacat tcccattgtc gagaccaagc cacacagtca cctaatctca 384900 
gggagctagg aaatgcaatt ctgccatgtg cctaggagga gaaatgaaaa tatttggtgc 3 84 960 
aaggtgccaa caagtaccaa ggctcaaaaa ttgagatcta tctgtctata tctagggctc 385020 
tctctctttc tctgtcaaat gagacttcct gccacacttt ctattgcgcc gaatcccatc 3 85 08 0 
tcactacgct atcacctctc tatagctaat ctatcatccg tctatttatt tgcctatttc 385140 
agtagcattt gtttcctcac agcaaggtgt ctctccgggt tctggggaat tctgctaatg 385200 
tcctcatctc ccatggcagg gtccaactgt gtgatcctta acacaccagt taagtgttag 3 85260 
gtgggagctt cttttctcca ggtttactat ccccctttaa tacctcttgc ttcaaaaaga 3 8532 0 
ccccccaaat taaggcaatt ggttggacgc agtagctcat gcctataatc ccagcacttt 3 85380 
gggaggctga ggcgggtgga ttacctgagg tcaggagttt gacaccagcc tggccaacat 3 8544 0 
ggtgaaactt cgtctctaat gaaaacacaa aaattagcta ggcatgtgcc tgtaatccca 385500 
gfctatttggg aggctgaggc aggagaatct cttgaaccag gaaggtggag gttgtagtga 3 8 5560 
gcagagatca taccactgta ctccagcttg ggagacagag tgagactcta tctcaaaaaa 3 85 62 0 
aaaaacaaaa caaaaaacga aaaaaggcaa cacctggggt tctccatacg ctctgaccga 385680 
atcctcagac agatcatgag aatcatcttc tgcgaggggg actatccctg gcctcacttg 385740 
atcaattata tttctcaact cctcgtgccg gattctgggc ttcccgcacc cccaggtgta 3 85800 
gtgttgtgga gactgagaac aggcacagaa agtgctaacg gcctcctggg catgctagtg 3 85 86 0 
gctaggctgg gtttcggtca gtgccggagc caggccgctg taagattcag gcccggtctg 3 85 92 0 
caaaaggcct gcttctctgg cctgaacggt aaatgaagcc tcagccctcc cggcctctcc 385980 
cctgtgtgcc tctgtctccg agggtctccc tgatttggaa tcttaccgct tgttctcttt 386040 
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agacttacct cttagttttt ggccctggct caatacccct gccccattcc aaggacagat 3 86100 
cccagggagt ggcttggggg actttaaccc tctccctaat aatctccatc tactttattc 3 86160 
ccccaccccc accttacctc tctaaagaaa ataccatcta aataacaata gttcacctgc 386220 
tgagaagtca acacttcaag acaggccttc aggaccctca ttctaaccag ggtatcactt 386280 
ttaagccccc tcctataagt aaattgtggg tcacacatac actgggactc agttacttga 3 86340 
cactttgtct tgatggttct gacaaaaagc tgtgacgtga ccccagtcca cccagcaagg 3 86400 
atgggtctgc aaaggtccag gtccctgaca gctgagaaga gtctgtggga gcctcttgtc 3 86460 
ttgttggaga ggtctagaga agcagacatg atgagactac tcttccctgg tgggtgatga 3 8652 0 
attgaagggg gaggagcgca tatctcttaa agcaaagatt ctccaagtga ggtccctgaa 386580 
ccagcagcat ggtcgccadc tgagaacttg ttggaaatgc agattcttgg gcccatctag 386640 
aggtcttgaa aaaactgtgg agacagggag cagccctctg tgctttaggc aactctgatg 3 86700 
ctgatggcat ctgagaacca ctggctttgg cttcggccgg tctctgggtc tcctgcaaac 3 86760 
acatggcgta tctcttacaa ctcacactgt taggccgacc tcagccctac taggtcggaa 386820 
cctctgagat ttccccagga gttttcactt taataaatgt ccctggggac gctactgtca 386880 
tcaaaggttg cagaagacac aggttaaaaa aaaggccaag aggtccaggg tctggaaggg 3 8 694 0 
tgggagttct ggatttggaa ggcttaggaa agtcagggag ttgctctaac tacaggagac 387000 
caagaaagag aaaaatctgg gaagtgttag ctggctaaat taacgtagtc agcttatgat 3 87060 
tatccagctg gaggacatat aggccccttg accacctggt tcccatttaa cccagttagg 3 8712 0 
atactgacgc ttctacagct ctccagctgc acactagcac ctctctgact tttccctctg 3 87180 
ctcttcctga gagcttcctg gtgcttcctc catgtgctgg ggagacgccc caaggctgct 387240 
ggaccatctt ctcatcctgc cccccactcc accccagtgg aggttcccat gggacccctg 387300 
ttgtatggca gctgtccttt tccttggcca cacagttggg aggacactac tctcctcagg 387360 
tgcagaacag ggcctcattg cccttcaaca gagcagggac caggctgaga ttttaaacaa 3 8742 0 
ggctctaggg atggttcagg gaacagtgaa aggaagtgtg actccagaat gagatccttg 387480 
caagcagact tgactcaaac tttgtgataa aggacttttt tttttttttt ttgagacgga 387540 
gtctcactct gttgcccagg ctggagtgca gtggtacgat ctcggctcac tgcaacctcc 387600 
gcctcctggg ttcaagtgat tctcctgcct cagcttgcca agtagctggg attacaggtg 3 87660 
cctgccacca tgcctggcta atttttgtat ttttagtaga gacggggttt caccatgttg 3 8772 0 
gccaggctgg tctcaaactc ctgacctcat gatccaccca cctcggcatc ctaaagtgct 387780 
gggattacag cgtgagccac cccacccggc cgcctcctgc tttcttctaa acctgcctcc 387840 
acatggccat tgtaaatgtt ccccagattt ctgtgcttcg gaatcagggt cacagtggac 3 87900 
ctctggcttc taggagggtt ctcccttcac catgggcccc tttccttgtc ccagagctgg 3 87960 
ctgcttcctg gcatgactca ctgtgggcaa gacagttcct tttaaaggaa ggtctgcttt 388020 
caccccagtc agttcaggtc tcccgggagg cagataccag ggcaggatga gacacacagg 3 8 8080 
agaaatgtgt gtggagcatg aaaggggctt agtcttagtc attggctgtc ttccatacct 3 8 8140 
catcacctgt ctgtagggtg tcagaacaaa ttagtaacca ttagtcaact cccctgtcct 388200 
tgcaggcatt attcccttgt acatgccaat gtccagcact ggcaaggttg tcccccttgg 388260 
cctagacatt ttcacaggtt gcagactatg aaatcttcag cacttgggct gtcactctga 3 8 8320 
gtctgggatt atccagtccc cactttccat cccagaagga gtctgacttg ccagctgggc 3 8 8380 
agcaagtgag ccagtctcca atatcatctt atcaccactt tcctcacacc actcctggta 388440 
cccactgtga gttctctgag cagtcaatgc caagtgacat gagaaaaaca agagatttac 388500 
tagagcaaat gcctgtgaat gattaaaagg gagagcagga tcaggttggg agagacttca 388560 
gactgagagg cagctctgac acctgagaag ggagagcagg aaggaaagat tagaccagag 388620 
gagcctcggg ctgcaacatg ttctgagaaa gtcttggcca ggacagttgg gtgacccaag 388680 
aaaaatgcat ttattggaag atcctcgtgc tgggcagcaa tggcctggct ccgggactcc 388740 
ggctgtgctc atcttgtgct gggagcagcc caggggaagt gtggcttggc atgaagccta 3 8 88 00 
tggggggtct gaaggtgcag cagctggagg ctgccagtca tccacattcc ctgcagcagg 3 8 88 60 
ctctcttgaa gagggagcca aatgatgtat ttctacggcc accacgtacc caatgagttt 388920 
tggcccacag cccaatagcc cgagaagaca tttgcacagc catgtccttt cccagccact 388980 
gtcccagtcc tgggtattga gccatcagtg gtctcctgtg gcacagcagt agcctatcag 389040 
gctcagtgcc attccttctc agcctctcat caaaagctca gctatgctta ggatccaatc 389100 
ctatgcagag ataacttgct tcctaataaa gtaacttcat ggaaaggtac taggaattga 3 8 9160 
tttgagtttt ttatagcggg aagttacatc agagaatttt gttttagtcc ctcccgcaat 389220 
cagttatggc cccaacagca aacaaatggc acgctcagat tagggtactt tgtggaggtc 389280 
ttatttacaa aggtgtgggc aggatgcagg aaggccacaa tgggtagtgc agtgctctgg 3 8 9340 
gtcagtgaca gctaagttct caccatccct aggtcctgga tggggcagga ggacagagtc 3 8 9400 
acacagagga gaccatcttg agaagagcag tgacctctca ggtgactcag gagtgactca 389460 
ggacaaagtc tgaagcagcc gctccaggag tgaccctgag gagaaggagt ctaccctcac 3 8 952 0 
tccatttcct tccctcattg gccacaccca accagagacc agaggggaag .ggagtccctg 389580 
atgtggtcca gacaggtgag cttcccaggg gagagagcag gtgctgagtg gactggggtg 3 89640 
gggaaagaga gcacatgctc taatcctaga attgaggtgc agtccaaggt cacacaaatg 3 8 9700 
gttgaataaa ggagatgggc aacaattcat ccttcattca tctacttagc aaatatattt 389760 
tccagtcagc acagtgctag gtcctggaaa tacaaagatg agcaagtagt aactttgttc 389820 
cctgctgggc atcctgaggc cttaaggaca ttgagtgaca tcaggtttgg aagctgtggc 3 89 8 80 
agttctattt ttcttaatat catggtctcc tattgctgac agagaattga gatataagct 3 89940 
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tgctcactgc 
agctgggatt 
gagtttcacc 
tcggcctcct 
aggaggtggg 
gcagccctgc 
gggctggctt 

gggggtgtcc 

ctggcactgg 
gctgactgtg 
catgtgatag 
actgtgctgc 
cctttgccat 
ctcatcaacc 
ataacctggc 
gagacaggca 
gagctgggag 
tccatctgct 
agccttctat 
tttgaatttc 
tgtgacatac 
gtcttgtatt 
tttataactc 
tgtcccgttg 
gcccccaacc 
atgtggcgga 
gacatttgtg 



ttttgagtaa 
cattgaagcc 
tttgagagtt 
ctgtccccgg 
cagatacagg 
caggaggatc 
tttctacaaa 
ggctacttgg 
gtgagctgtg 
aacaaacaaa 
gtttaactgg 
ctgagtgcca 
ttgccaggga 
tacagttttg 
gcttcctgta 
aagatgatat 
ttgagggcag 
atggggctgg 
attaattttg 
tttccttttt 
gccctactct 
ttatgggaat 
gtgtgacctt 
tggggataac 
agacgtacct 
tcaagggtcc 
gcactccccc 
nnnnnnnnnn 
gtccctgtcc 
cagcaaggcg 
ttttccagaa 
ggtgtttttc 
ggagaccctc 
accaccttgg 
cagacacaaa 
tccttttttc 
gaggtgcagg 
gacgaagttt 
aacatttgct 
agaggcgtgt 
atgttggcca 
aaagtgctgg 
gatcatgact 
acccagtggc 
tggggaggct 
ctgtcagtgg 
ggaatccttg 
gtgatcttta 
gattgcattt 
ttttgagtga 
ggtaactggc 
tggggcctgg 
ccatcccgcc 
ggaaaaatac 
actctgcagc 
catgccttgc 
aaatagggtg 
agataaacag 
ttatactaaa 
ttatcaggaa 
tatttatgac 
gactttgggc 
cagacccctc 
aggcttttag 
tttttctcgc 



gaatctgcct 
tgaatcccat 
ccctatgata 
ctctcaatac 
ctgggcgggg 
ccttgagacg 
aaataaataa 
gaggctgagg 
attgcaccac 
acaaaaccaa 
ccagtgggac 
gtgaaccact 
tggaggcaaa 
ttcagtgtgg 
atccaactgg 
ggaggctgtg 
ggcccatctg 
gtcctgtctt 
atttgcatta 
ttgttttgtt 
ggggcaaggg 
aggttttgtt 
gggctggtca 
agaaatccct 
gcagtgccat 
tgggtggcag 
cagnnnnnnn 
nnnnnnnnnn 
ccgcagcaca 
gtgacagcac 
aggcctcgta 
atttcctttg 
tgggccagcc 
cccctgcaga 
ggcgaatctg 
cttccttccc 
ccactcctta 
tgctcttgtt 
tcctgggttc 
accaccatgc 
ggctggtctc 
gatttggggt 
gctaaggagt 
ttccttctgc 
ctggcactgg 
gggctcctgg 
gcagttagaa 

gggctgtcta 
tcttgtcttc 
gcatttgaaa 
aatgtcctag 
agtgaggact 
tgctgcactg 
aatttcttga 
aggtcagaga 
ctatctttaa 
gacggcctta 
tgctacgcaa 
acttatgcat 
atcctatcta 
tttctgccca 
ttcttgaggg 
gcttagtaca 
aggtgctcaa 
ttccttccaa 



gtatcaatga 
catttgggtt 
atgcaacctc 
tggctgctct 
tggcttacac 
aggagttcaa 
attagctggg 
tgggaggatc 
tgcacttcaa 
aagcaaaaca 
ccagcctgct 
acctgaaacc 
cattagcact 
gccacgctgg 
catgggtggc 
catagtgggc 
gggtgaggtg 
atttacaatt 
aaatatcagt 
tttttgccag 
acacggcatt 
tgcaatggga 
ttcacctctc 
aggctaggtg 
ggcaggacct 
tgcatggcac 
nnnnnnnnnn 
nnnnnnnnnn 
cagaggcccc 
tgctggcgcg 
aacctgcaag 
cctgttgatt 
ttggggctgc 
cctgaacact 
tgggtttccc 
agagcaccct 
ctaggggttt 
gcccaggctg 
aagcgattct 
cgggctaatt 
gaactcctga 
tttcttaatc 
gaagctacct 
agaaacgctg 
agtatctgca 
cattgaggag 
gccaggctgt 
caaagatctg 
ttgaacgcag 
agcctgtgct 
atagtggcct 
atgagccgct 
accggccctc 
ccccttataa 
agcaccctaa 
aaggtggatg 
ccacataaaa 
tgtataattt 
tgtttatctg 
taatctttct 
ggattgtaat 
tacacccata 
ggcattaact 
agagaaaaaa 
ataacatcag 



ctgagagagg 
cagaattggg 
cagctctcac 
tgggaatcac 
ctgtaattcc 
gaccagcctg 
cgtggtggtg 
ccttgagccc 
catgggtgac 
cagatacctg 
acatgtttag 
ttcgctgaga 
gagaagggaa 

ggtgggggac 

agggtcacgg 
acccatggac 
agggaggatt 
ttgatatttt 
tatggtgatc 
agctggtgag 
tattgcagtg 
caaacttgga 
tgagcctcag 
gtagggctgc 
gcatagagcg 
taaggctgag 
nnnnnnnnnn 
nnnnnnnnnn 
tttgtctctg 
cagccaggca 
ggtctgggtg 
tttaaatgca 
tccctggtgc 
gagcattgtg 
ctgggccatt 
gttgcccatc 
tctttttttc 
gagtgcagtg 
cctgcttcag 
ttgtattttt 
cctcaagtga 
ctcccttgga 
gcccagcatg 
gagcacaaca 
ttgcgggggc 
ccccaggcac 
tggtacaact 
cgtgtttttc 
gcattttttg 
ttgctttgca 
ccccgtcctg 
gaccgtggtt 
ccagcttggc 
acctgcagag 
gtgcgtggca 
aaatattatt 
acccaggaca 
ttttcagtat 
aaattcaaat 
ttcctctaac 
aatgatgttc 
gatctcaggt 
taacgaaaaa 
aaggacagca 
agtctagcat 



ctgggagggg 
tcataaagga 
cccaggatgg 
cgggagagcc 
agcactttgg 
ggcaacgtag 
catgcctgta 
aggagttcaa 
agagcaagat 
ggcctactcc 
attctcacct 
gtcagttatg 
acagggacac 
atacgtgaac 
gatccctatc 
tgcttaggag 
caccctcagg 
attcatcagg 
actgagttct 
actcagctca 
ctgttggctg 
tttgaacctc 
tttcattcac 
cagggtgaaa 
ggccaccaga 
tgaggcatgc 
nnnnnnnnnn 
nnnnnnnnnn 
gcccacacct 
ataacaacat 
cccctaggtg 
gctgcttttt 
tctggctcga 
agttctgggg 
ggagaaaacc 
acctggcact 
ttcttctttt 
gcaccatctc 
cctcctgagc 
agtagagatg 
tctacccgcc 
gacatccaga 
tcaggacaaa 
tggagtggga 
ctggtgctga 
tggggagctc 
gaaactcaga 
tccccctagg 
agtggaaatg 
acattctttc 
tccccccacc 
gccccttagc 
acaggccata 
ttttcttggt 
cccatgactc 
tacagcatga 
cacagctgaa 
aagcaatgtt 
tcagctgggt 
caatatagca 
ccattttatc 
atctggcgca 
gttggttctg 
caaagaatta 
tttgtatttt 



390000 
390060 
390120 
390180 
390240 
390300 
390360 
390420 
390480 
390540 
390600 
390660 
390720 
390780 
390840 
390900 
390960 
391020 
391080 
391140 
391200 
391260 
391320 
391380 
391440 
391500 
391560 
391620 
391680 
391740 
391800 
391860 
391920 
391980 
392040 
392100 
392160 
392220 
392280 
392340 
392400 
392460 
392520 
392580 
392640 
392700 
392760 
392820 
392880 
392940 
393000 
393060 
393120 
393180 
393240 
393300 
393360 
393420 
393480 
393540 
393600 
393660 
393720 
393780 
393840 
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gcggtgacca tggacctagc agctggaagg agaccctaac ttcttttcta ggttgttatc 393900 
gtcctttccc agcagaccct atgctggaaa ctgagctagt acttccaggg tccgtgcgcc 3 93 960 
tctctgagaa gctgctctgc aaactcttgc atcctcgtgg gtatgggggc actgggaggc 3 94 02 0 
accgtcctgg aaagggaaca tgtcacaaac agccaatgcg ctgggccttc ctgggctcca 3 94 080 
gcacacaggt agatgaactt ccgcggctcc tccaaggcat caactctgct aaagaaccct 394140 
gggaacaaag ctgtagagga ctgcaatggg agctcctgtc ttgagcgtcc ttgggtgtgg 3 942 0 0 
cacacgccat gctttcgacc ttagaaatca gcgttgggag catcaaggtt cctgcatgtt 394260 
ggacgttggc cagtttctgc tatctagccc ttaaagaaat gtcaacatcc cgagagcaga 3 9432 0 
tgttcctcac tcctcactgc caagacacta cttaatgttt atctcacttt ctcttagtct 3 94380 
gggctcagag taaggaagtt tctattcatc ctccaattgc agaagccagc actgggtttt 3 94440 
cctccccacg atgctctagg tagctgtgtt ctccctgagg tcctggatta ttggggaagg 3 94500 
cagaaacagc cccaattttc agaaccttag gcaactttag acaactacta ctgccagtga 3 94560 
tagacaatgt acctctaact caattcaaac gaggaaactt ttacaaacat ttacgcagct 394620 
ggtgaacttc tctacattgc agagttttcc ccagattcat cccagttcag cttctctccc 394680 
atctccataa ccacctgcac ctcagaataa gcagacagag ccatgatcac cagaactgga 394740 
cttactgggc atgcgctcag tgtttctttg tgggggtttc ttatcttctt gtagaggctt 3 94 800 
gaggtatgaa acctgcattt agtccccaaa atgggtccaa atggatctat tggctcccag 394860 
tgttcttgac acttaggtcc atatgaatgt cccctagcag caacatccat gcatcacgca 3 9492 0 
cgcacaaggt aagcacagga atacatagac ctgcaaagag aacggaagga gggaaacttc 3 9498 0 
gcttggatta tccacttatg cactaacttc ctctctctct tcctttctct ggtacatgcc 395040 
ctatgcaatt gtgaaggata aaaagcagtg acaatgtcat gctatctcat gaaattagca 395100 
cacagtcata tcccagaaga accaaagggt ttatttaaag gacccaaatg agcctggggt 3 95160 
ggcttcctcc tgcagtgtag ccaattctcc tccacaccag gctcagggga aagtgctcac 395220 
tgctggatca taaggagccc taagccaagg atggcggctg cttttggtgt ctatggtctc 3 952 80 
cccagcccta acacagtgcc gggcgtgcaa cacatgcctg ctgaatgaat gggtgagtga 395340 
atgctgaaga aataaatgat gtgcacttta ctttatgctc ggttttttct ttgggctcac 395400 
ctttccctgg cagggaacag gaatgattct ggaagttgaa agtaggatgt gagtctggga 3 954 6 0 
aaggcatcaa ggacagccat gacccagttt agcaatccag atctcaccct gactcccgtt 395520 
gcatttcttt tgagttctta tttttctttc tgcatctgta gatgttcctt tttctctgtc 395580 
cagggtcaac ccaagcatgg gatagacccc cttggcttcc tgcaacacct tccacgccca 395640 
ctccccatta tcagatacgt taggaatttc tactggaaat tgaaggaaac aggcaaattc 3 95700 
accacatcct gagctttccc tgctcctctg tcttctttcc caatttctct cacccccgaa 395760 
ccctgttcgc ctgaagctgt ggccaggacg agcttctgaa tcccggccat gctctgcatc 395820 
ttgaccttgg tgatggttcc atgtgtattt gctttacaat tatttttaaa actgaacata 395880 
tatgacttac tcttctatat gtgcgtgtat cttacattaa aaaaaagaag ggaagacttt 395940 
ctgttcattt ctcatgtggt gtggctcagc tatctcttat ttattttctt ctatgtcctt 396000 
ggaggcttat cttctatttc aaagcagttt atctacgtat tttgctaaac atgggcagtc 396060 
ctcccattaa caggaatgtc ttagcataag ataagataaa atttcatagt aggatggaca 3 9612 0 
ccacatattt ttgagaactg ctagggtcca atatggccag aacgtagggt gtgaggcgca 396180 
gggccagatg aagatggcaa ggttaagtgg gcctgctctg gaggaccctg caggccaggc 3 9624 0 
caaggtacat gcatcttatc ttagaggcag aaggagccat ggatgtaagc agggatcaga 3 963 0 0 
ggttcccaga aggtgagttt agagcctggg aaacgaggta ggagggaatg taatgagttc 3963 60 
agtcagaaga gtgggcatga gcaggggcgg tgtggtggag aggaaaggga caggaggcgt 3 96420 
gccttgggat agacaggact ccctggctgc ttagatatga catggaaggg agaggacaga 3 964 80 
ctgagatact gtcacatttc tagcttgagc aatgtgtgac tgtcatgctg ctcttggaga 396540 
tggagcagta ggagggaaac aggccccggt cagtgttcac atgcgggatg cagagcaaac 396600 
ggagcccaag gccaatgaca gacannnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 3 96660 
nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 39672 0 
nnnnttctta cattgcatga gtgcaaaggg gacattgaaa tatgtatttt cagtaaatga 396780 
tacccataag cctctgtgtc ttgtgtaaca ttcacagttc atgtgttaat tctggcccaa 3 96840 
gcctgctcat aaacaggtta ttccacaagt cccaatcacg aatgatggaa ggaagctatt 396900 
ttaaagatca gactgtaaac tttttaggtt aaaggtccac taaagactca gcggctttgt 3 96960 
gtttgtcaag taaaatcaag tatcacttac acacaaccag ataaaccagt ctggaagttg 397020 
tttctttttt gttgacagca caaaagcaga tcctttacag gattgatttt ctttttgaca 397080 
ctttgtaaac acgtttagtt ctgctaaaac catgttagca catacttttt aatcaaacgc 397140 
tttattaaaa agctacacta gatcgtgacc aagctattga cctcttaatg taacggtgtt 397200 
aatttattga gttgatttga ttttagtaag tgtgtgtgtg tatatcctat ttgtaatcac 397260 
tcatttgtat tgaaacacta tcagtcaaat gtttgaactc agtcgctgct ttttccacat 3 9732 0 
ttcaaaaaac agaattgaaa tattttaaat taaaaatgga tacaaacatg tgaattctta 3 973 8 0 
aactattttg ttttatctat attatttcct agagtacaaa agaaagatat tttatgattt 397440 
tatgatcatt tatgagcaag agtaaaaaat tactatggaa aatagaatta tgtacaacta 3 97500 
aaacattttc aaatgtcaaa agtattctat attgttcatt tttaaagtaa ccaatttgta 397560 
ataaataaaa taagtgttat tttggtattt atatgtatta atattgtttt attaatagac 3 9762 0 
acgaacgcac gcacacacgc acacacacac acacttaaag taaaaactgt tagccctcct 397680 
attaaatttt aattacttaa aaatatctcc taggtgctcc ttaactaaaa aattcaacta 397740 
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atttctaaac 
tgacgacagc 
aaattaaagg 
taaaaatgat 
taacgctttt 
attatattat 
tttgctctgt 
ggctcctcat 
atgacgcagt 
actaaaggtt 
ttaattaaat 
tagtttttaa 
actaattagg 
ctcaaactgc 
ttaaacttaa 
aatggactta 
gtaacatttg 
acttgcacag 



aataatttga 
acatggtatt 
ctcaactaga 
catttctgaa 
taaaactgca 
aggaaatgtt 
gaaacatcat 
tcggccctca 
aaaacccagc 
aattctacta 
tgctcattac 
ctcaaatggt 
tatcttatta 
ttcctttact 
atggtttgtt 
agttaagtta 
ttatttgttt 
cagctctttt 



ataactagtt 
ttactaatta 
taaattaggt 
aattattctg 
gtcaaactaa 
ttattatttt 
ttgataaata 
tctgtatact 
agtcagcttc 
ctttgaaaag 
ttcaacttaa 
ttgtagcaat 
gacttatttg 
caaatggatt 
gcaatcgggt 
actttttatg 
taaattgagt 
gatcatttca 



cataataact 
attaaaaaat 
taattagata 
ggctaataat 
aagaaataac 
aaaagaatat 
ttggcaaaag 
tctacattga 
atcaagtgag 
agttttgaac 
atggagtaag 
cagtttcctc 
agttctcttc 
atgttcacag 
ttcttaaaat 
gagcagttat 
tcatactttt 
tctttcttgg 



catttaaatt 
aattattgag 
agtctatagg 
tttgacctta 
attttctcaa 
tataggaaat 
aatcacaatg 
ttggcttcat 
cgccaaataa 
tcagtgttga 
ttcacagtac 
taaccgttcg 
atttattggg 
tactcaatag 
ggtttgagtt 
taatttcagt 
caaaattcta 



gtctttgccc 
cttaaagtgc 
taactgaaaa 
aaattagttt 
taagaaaaaa 
ggaaaaatcc 
ttcacaggag 
ataatccctt 
aacaaaattg 
aggtaacgag 
tcatatagat 
agttgcctta 
ttttactgtg 
gattcatttt 
accttaactt 
acttgaatta 
aatgtttctc 



397800 
397860 
397920 
397980 
398040 
398100 
398160 
398220 
398280 
398340 
398400 
398460 
398520 
398580 
398640 
398700 
398760 
398800 
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Amino acid sequence of FLAP ( >alox5ap_protein translation NM_01629) 
MDQETVGN\^VLLAIVTLISVVQNGFFAHKVEHESRTQN 
GRSFQRTGTLAFERVYTANQNCVDAYPTFLAVLWSAGL 
LCSQVPAAFAGLMYLFVRQKYFVGYLGERTQSTPGYIFGK 
RIILFLFLMSVAG3FNYYLIFFFGSDFENYIKTISTTISPLLLIP 
(SEQ ID NO: 2) 



MRNA of FLAP (NMJ)01629_mRNA) 

Acttccccttcctgtacagggcaggttgtgcagctggaggcagagcagtcctctctggggagcctgaagcaaacatgga 

tcaagaaactgtaggcaatgttgtcctgttggccatcgtcaccctcatcagcgtggtccagaatggattctttgcccataaag 

tggagcacgaaagcaggacccagaatgggaggagcttccagaggaccggaacacttgcctttgagcgggtctacactg 

ccaaccagaactgtgtagatgcgtaccccactttcctcgctgtgctctggtctgcggggctactttgcagccaagttcctgct 

gcgtttgctggactgatgtacttgtttgtgaggcaaaagtactttgtcggttacctaggagagagaacgcagagcacccctg 

gctacatatttgggaaacgcatcatactcttcctgttcctcatgtccgttgctggcatattcaactattacctcatcttctttttcgg 

aagtgactttgaaaactacataaagacgatctccaccaccatctcccctctacttctcattccctaactctctgctgaatatgg 

ggttggtgttctcatctaatcaatacctacaagtcatcataattcagctcttgagagcattctgctcttctttagatggctgtaaat 

ctattggccatctgggcttcacagcttgagttaaccttgcttttccgggaacaaaatgatgtcatgtcagctccgccccttgaa 

catgaccgtggccccaaatttgctattcccatgcattttgtttgtttcttcacttatcctgttctctgaagatgttttgtgaccaggt 

ttgtgttttcttaaaataaaatgcagagacatgtttt (SEQ ID NO: 3) 
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FLA310657 / B_SNP_3 1 0 6 5 7 . (R = G/A) (SEQ ID NO: 398) 

GGGCTACTTTGGAGCCAAGGTAACTCAGACTTCCCTTTGTTCATTCTCCTTCTATAAAGTGCATCTCAA 

GGAGGTTCAAAGGGCAGGCTTTTTGTTGAAAGGACTTTGCCTGAGCTCTGGCTCCCATCTGTGAAGCCC 

TGGAGAGGTGAGAGCCCTCGGGAGGCCGTGTTTCAGGCATGCTCTGCACCCGTGCAGAGCGC 

R 

TGTGATAATGCATTGCTAATGCTTGCTCCCTGGTGGCTGGCTGAGAGCTGCTGTGCTGACAAGGGTGGT 
TTAAGGCTAAATGTGACTCAGAATCCTTAAGCAGTGTTAGTTCAGATACAAGGGCATTATAAATGAGAG 
TGCCTGAGGGATCTATTTTGGGACCGCTGTCACTTGGCTCTTCTGCTAATAAGCTTCCAGTG 

FLA302465 (Y = C/T) (SEQ ID NO: 399) 

GTTTCTGCTAAATGACAGTTGATGGAGGACATTTAGGGTTGCTTGGAGGTCAAGTCAAGGAGGCATTTA 

ACATTCTAGTAAAACAAGGAAGTAACAGGCTCCTGAACATGCCCACAATGAACCAGATGCAAACCTTTT 

CCCTTGGCAGGATTCTTTGCCCATAAAGTGGAGCACGAAAGCAGGACCCAGAATGGGAGGAG 

Y 

TTCCAGAGGACCGGAAGACTTGCCTTTGAGCGGGTCTACACTGCCAAGTGAGTCCTAACCCTGATGTTG 
CTAATAAGTGGGGGCATGGGGAGGGGGGCCTCCTTCTAGGAGTGATGACCACCCTTAATACCACATGTC 
TGTCTGAGCCAAGTTTCTGAGCGCCAGGGAGGTGAGGAAGGTTGGACTTCACCAGAGAGGCT 

FLA302524 / B_SNP__3 0 2 5 2 4 (M « C/A) (SEQ ID NO: 400) 

GAGGCATTTAACATTCTAGTAAAACAAGGAAGTAACAGGCTCCTGAACATGCCCACAATGAACCAGATG 

CAAACCTTTTCCCTTGGCAGGATTCTTTGCCCATAAAGTGGAGCACGAAAGCAGGACCCAGAATGGGAG 

GAGCTTCCAGAGGACCGGAACACTTGCCTTTGAGCGGGTCTACACTGCCAAGTGAGTCCTAA 

M 

CCTGATGTTGCTAATAAGTGGGGGCATGGGCAGGGGGGCCTCCTTCTAGGAGTGATGACCACCCTTAAT 
ACCAGATGTGTGTCTGAGCCAAGTTTCTGAGCGCCAGGGAGGTGAGGAAGGTTGGACTTGACCAGAGAG 
GCTTTGTGGACACCCTTTATCATCTTAGTGAGTGCTAGTGTCAAAACAAAGGGAGTGGGGAT 

B_SNP_3 025 60 (R=G/A) (SEQ ID NO : 4 01) 

CAGGCTCCTGAACATGCCCAC2^ATGAACCAGATGCAAACCTTTTCCCTTGGCAGGATTCTTTGCCCATA 

AAGTGGAGCACGAAAGCAGGACCCAGAATGGGAGGAGCTTCCAGAGGACCGGAACACTTGGCTTTGAGC 

GGGTCTAGACTGCCAAGTGAGTCCTAACCCTGATGTTGCTAATAAGTGGGGGCATGGGCAGG 

R 

GGGCCTCCTTCTAGGAGTGATGACCACCCTTAATACCACATGTCTGTCTGAGCCAAGTTTCTGAGCGCC 
AGGGAGGTGAGGAAGGTTGGACTTCACCAGAGAGGCTTTGTGGACACCCTTTATCATCTTAGTGAGTGC 
TAGTGTCAAAACAAAGGGAGTGGGGATATGGGGCACATTGGTGGAGGGAGGTGTGATCTCTG 

BJSNP_3 02 617 (Y=C/T) (SEQ ID NO: 402) 

CTTTGCC CATAAAGTGGAGCACGAAAGCAGGAC C CAGAATGGGAGGAGCTTC CAGAGGACCGGAACACT 

TGCCTTTGAGCGGGTCTACACTGCCAAGTGAGTCCTAACCCTGATGTTGGTAATAAGTGGGGGCATGGG 

CAGGGGGGCCTCCTTCTAGGAGTGATGACCACCCTTAATACCACATGTCTGTCTGAGCCAAG 

Y 

TTCTGAGCGGCAGGGAGGTGAGGAAGGTTGGACTTCACGAGAGAGGCTTTGTGGACACCCTTTATGATC 
TTAGTGAGTGCTAGTGTCAAAACAAAGGGAGTGGGGATATGGGGCACATTGGTGGAGGGAGGTGTGATC 
TCTGCAGCTTCAGAAAGATCTGAAAGAGTCATTTGGTTAGAGAAGTTGACCTATTTCCTGTG 

FLA314500 (S - G/C) (SEQ ID NO: 403) 

CTGCTGCGTTTGCTGGACTGATGTACTTGTTTGTGAGGCAAAAGTACTTTGTCGGTTACCTAGGAGAGA 

GAACGCAGAGGTAGGTAACTGGGACTACTAAAGAACTGTGGAGCGATTCCTGATTTTTGAGCAGGAAGA 

GTGACAATTCAAAACAGTATTTGACTAGATTCACGGCTCCGTAGCATCCCCTTGGGTGGGAG 

S 

GGGAAGGCTGACTAGGACCTCTGATTCTTCTTTCCCTGAGCTTTGAAGGCTCTGAAAATACAGCTGGGG 
GGACTTGCCCAGTTTTCTTATTAAGCAATTCCTCCGCATGGTGCTGGCTTTCAAAGGGTGCTTCAGTGC 
TGTTTGCTGCACGTGCCTTGCAGCCCCACACCCTGCACTCCCGCCCTGCAGAGTCTGGCGCT 

FLA267479 (R = G/A) (SEQ ID NO: 404) 

CTCATGGATTTTGTTTTCCAAGTGGCAAGATGGCGCCTCCACCTTTGGTATCCTATTTTAGTTCGTGGC 
AGAAAGAAAGGAACAGGCTAATGGCCCTGATGAGTCTACCCCCTTTTAACAGGAGAAAATTTAAAAAAC 
AAAAACCATGAAACCCTTTCCCAGAGGCAACAACCAGAATTCCATTTATCTTTCATTGACCA 
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AACAGACCACATGGTCACTGGTGGTGGCAATGGAGACTGGGGAGATGAA.TATTTTTAAGGTGGCATATT 
CCAGAAGAACAGTGTGCACTGATTGCATTAATGAACCCATTAATGTGCCAAGGGGAGGTTTACCTATGA 
GCATGGGCAAATTAGAACCCACTCTTGGAGCTGCAGGTGAGCCAATCCCACCTAAACAGTGT 

FLA267696 (R ^ G/A) (SEQ ID NO: 405) 

ACTGGTGGTGGCAATGGAGACTGGGGAGATGAATATTTTTAAGGTGGCATATTCCAGAAGAACACTGTG 

CACTGATTGCATTAATGAACCCATTAATGTGCCAAGGGGAGGTTTACCTATGAGCATGGGCAAATTAGA 

ACCCACTCTTGGAGCTGCAGGTGAGCCAATCCCACCTAAACAGTGTGGATGCTACAAGATGG 

R 

GAAGTAAATTGATTCTATT C C ATAC CCT AAC CTCTCTC CAAGATGT ATTCTTAAAATAGAAGAGGGAAG 
ACAGAAGAAAACATCCAGAATATATTTTTATTGTCTTTTACTTCTTCAGTGGATTTTAGATCAGTGCTT 
CTCAATCTGGCAAGGGGCATGCAGGAGGATGTGAGTTTTATCAGGAAAACTACACAACCCCC 

FLA267853 (R G/A) (SEQ ID NO: 406) 

GGTGAGCCAATCCCACCTAAACAGTGTGGATGCTACAAGATGGGGAAGTAAATTGATTCTATTCCATAC 
C CTAAC CTCTCTC CAAGATGT ATTCTTAAAATAGAAGAGGGAAGACAGAAGAAAACATC C AGAATATAT 
TTTTATTGTCTTTTACTTCTTCAGTGCATTTTAGATCAGTGCTTCTCAATCTGGCAAGGGGC 
R 

TGCAGGAGGATGTGAGTTTTATCAGGAAAACTACACAAC CC C CCAAC CACAATGC TAC C C C CACTC CTG 
TGGACCTTCTTTAAGAGAGACTCACTATTATAGATGGAGTTGATACGATTTTAAGAGAGGCCATATATT 
ATTTGCTTTCTGTCTTGAAAAACTTGTGATTTTTCTGTATTGTGCTACTGCCAAAGAGAATA 

FLA270742 (Y C/T) (SEQ ID NO: 407) 

TGTTGCAGTTCTCATTGCTGGGGAGTCTAAACTGGAATAAAACACCCACTATCTCCATCAGGCTTGCAC 

TAGAGCCCAGCTCTAGCTGGAGAGAAAGAAGCTAACCCGCACAGACACAGGACTGTAGGCAGGGAGCAT 

CCGGGGGTATTTGGGTCCTGGCTCTGATGTGCCTAAGGCCAACTTCTCTCTGGCCATGCTGG 

Y 

GTGCATGAGCTCACTAATCTTCCTTTTTGCCTTCCATTTTCTCCAATCCTGACTTAGCAAAGGTTGGGC 
AAAAGAGACTCTGTGTGAGTTCGAGCAAAGCCTGAGATGCTGGATTTTCCAAGATACGAGAAGGGGCTG 
GGGGCTGGGTGAACTGGTGGTGGAGGAGGGAAGGATTAATTTCCCAAGGAGGGGAAGGGGCC 

FLA270830 (R G/A) (SEQ ID NO: 408) 

GAGAGAAAGAAGCTAACCCGCACAGACACAGGACTGTAGGCAGGGAGCATCCGGGGGTATTTGGGTCCT 

GGCTCTGATGTGCCTAAGGCCAACTTCTCTCTGGCCATGCTGGCGTGCATGAGCTCACTAATCTTCCTT 

TTTGCCTTCCATTTTCTCCAATCCTGACTTAGCAAAGGTTGGGCAAAAGAGACTCTGTGTGA 

R 

TTCGAGCAAAGCCTGAGATGCTGGATTTTCCAAGATACGAGAAGGGGCTGGGGGCTGGGTGAACTGGTG 
GTGGAGGAGGGAAGGATTAATTTCCCAAGGAGGGGAAGGGGCCAGGACATCAGGCCCCGGGGACTTTGA 
AGAGAGGGT CGTGGGTAGGAGGT AGAT CAAGTGGAGTGAC AC AAAGGT C AGGAAAGAGGAAG 

FLA273407 (W ^ T/A) (SEQ ID NO: 409) 

GCTTTAACTTGTCACATGACTATGGCCAAGTTCCTGGGGCTCTCCAAGCTTCACrTCCTCTGTAAAAAG 

GGCAATAATATAATACCTGTCTTATTGGGTTTTGTCCATGTTAGATGAGACATTGGGTACAAAGCACTT 

GGTCCCGTGCCTGGCACATTTACTGCACTTAATGTATGATAGTTTTCTTATTATTCTAATAA 

W 

CAATATGGCTTTGGGAGTATAGTTCTGCCACATTGCAGTGGCCAGAGTGAAGGTGGTGAGTGCCTTCTG 
GGGCCCTGGGAGTCAAGGTTATCCGCATGCCCTTTCTTGCTTGCTCCTCAGTGTGGCTGCCTCTATGTC 
CACACCATGCAGATGCAACAGGTAGTTTGAACCTCTGAGGCCCACAGTGGGATGGGGAGGCA 

FLA274084 (R = G/A) (SEQ ID NO: 410) 

TACCGAATCCAGCATTCAAAGTGATGGAAATATGTATATATAGTAATAGTAAAATATCAGCACTTAATG 

GCCTGATAAGAATGTCACTGCAATGCTGAGTTTGGACCAACATTTGCCTGCTCCTGCCATTGAGCCCGG 

GCTCCCCTCCAGAGCTGAGCTGCTGCAAGGGATCTGAGTAACTAGGGCTGTGTCAGAGTGGC 

R 

ATGACAGCCACCACATGCTAAGGAAGAGATCCCCAAGGACAAGGAGAATCCCACGTGGAGCTACTTGCT 
TCTTTGTCAGTCTTGTTTTTCTTATTTCACAACCTTCTAAAACACAATCTCTCAACCTCTATTGTTAGC 
TTGCATTTTTCAATCATGAGCACAGCTTTACCTGGCTCCATGCTTTGATTGACTCTACCTGC 

FLA275784 (Y - C/T) (SEQ ID NO: 411) 

FIG. 8B 



WO 2004/035741 



PCT/US2003/032556 



113/132 



GAGTGGCTCACAGAACTCAGGGAAACACAGCTAGCAGTTTATTGCGAAGGACATTTTAAAGGATAAAAG 

TAGGCAGATAAAGAGATGCATAGGGCGAGGTGTGGAAAGGTGCCTAGTGCAGGAGCTTGTGTCCATGTG 

GAGCGGGGGTGCACCACCCTCTCAGTACATGAATGAGTTCTCCTTCACCTGCCTATCAGCCT 

Y 

TACATGTTCAGCTCCCCAACCCAGTCCTCTTGGGTTTTTATGGAAGCTTCAAGACACCCACATTCTTTC 
CCCAGAGTATAGGGCAAGACCTTCTCTGGGGAGGGTTTTAAGACCCACAGTCAGAAAGGTGGGGTGGGG 
T CAAGATTAGAGT C CTGC CTTGACGGGCAGGTGAAAGGGGTAGGGGGAGTAGGTGAGAAAAA 

FLA275952 (R = G/A) (SEQ ID NO: 412) 

GAATGAGTTCTCCTTCACCTGCCTATCAGCCTCTACATGTTCAGCTCCCCAACCCAGTCCTCTTGGGTT 

TTTATGGAAGCTTCAAGAGACCCACATTCTTTCCCCAGAGTATAGGGCAAGACCTTCTCTGGGGAGGGT 

TTTAAGACCCACAGTCAGAAAGGTGGGGTGGGGTCAAGATTAGAGTCCTGCCTTGACGGGCA 

R 

GTGAAAGGGGTAGGGGGAGTAGGTGAGAAAAATTCTGTTTATTTTTTCTTTTTTTTTTTGAGACGGAGT 
TTCACTCTTGTTGCCCAGGGTGGAGTGCAATGGCACAATCTCAGCTCACTGCAACCTCCGCCTCCCAGG 
TTTAAGCGATTCTCCTGCGTCAGCCTCCCGAGTAGCTGGGATTACAGGGGTGTGCCACCATG 

PLA277478 (R = G/A) (SEQ ID NO: 413) 

CTGGTATACCTAGAAAACATTCCATAAAAGTTAGTAATTGTTGGTCATGTAATGATGACTCTCTAGGCT 

AGGATTTCAGCTTCATTGCATGCACATGGTGCACTCACAGGGCGTGACCTCTCTCTGTCTCAGTAACCT 

CATCTGAGGACCGGGATAATCATACCGCTTCAAAGGGATGTCATAAAGATTAAATAATATGT 

R 

TAAGGCTGCTTGCATTTAGCTGCATTCAACAAATATTTCTGTATCTTTCTCCTCATTTCTCCTTACTTT 
CTTGCTTATTATCTGCTCTAGGTATAGATTTCAGAGAACTAAGCTTGTTACAATCCTTCATAAAATAAC 
CAGGTTGGTTAGGGCATTTCCAAGAGTCAATACTGTTTAGTGACTATTCTCTGTTTAATCTA 

FLA277678 (M = C/A) (SEQ ID NO: 414) 

GTAAGGCTGGTTGCATTTAGCTGCATTCAACAAATATTTCTGTATGTTTCTCCTCATTTCTCCTTACTT 

TCTTGGTTATTATGTGCTCTAGGTATAGATTTCAGAGAAGTAAGCTTGTTACAATCCTTCATAAAATAA 

CCAGGTTGGTTAGGGCATTTCCAAGAGTCAATACTGTTTAGTGACTATTCTCTGTTTAATCT 

M 

TTTTGATTGTCCAGGGTCATCTTTTGCTATGTCATAGGTTGTTGGCTTCTTGTAGAGAAGTGAGACGAT 
GGACAAGTTCCAAGTGAGTGAGGCGACTGGTCAGGATATTCCGCTGAAAAACTCATGTCAGTTCTAATT 
CGTGATTGTAATTGAATCACAGCCTGAGAACAGTAGGACTGTAGTTCAAATGCTCTGTTCCC 

FLA278185 (R = G/A) (SEQ ID NO: 415) 

CTCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACTACAGGCACATGCCACCAC 

GCCCAGATAATTTTCGTATTTTTAGTAGAGACGGGGTTTCCCCTTGTTGGCGAGGGTGGTCTTGATCTG 

TTGACCTCATGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTGAGGCACC 

R 

CGCCCGGCCTCTAGAGGATAATTTTTAAATGTGCTTTTGCATTTGGAAAATGTGATTGGCATTTTTTTC 
TAATTTTCTAATATGATACGCTGTCGGATGCTATGGATTACTTAAACCCTCTGGCTACCTAGAAAGATC 
TTTAAGTGGTTCTCAACAAGCTTCATACGCAATGTAAATTGTATTATCTCTCAGGATGTGTG 

FLA278492 (R = G/A) (SEQ ID NO: 416) 

TTACTTAAACCCTCTGGCTACCTAGAftAGATCTTTAAGTGGTTCTCAAGAAGCTTCATACGCAATGTAA 

ATTGTATTATCTCTCAGGATGTGTGAGAACATCTGTTTTTCTTGTAATGCAGTAAACATATAAGGGTCT 

CTTGGGATATCTTTTAAATAGACTTAA.TACAACATTCAGGAATGATAACAAAATATAATCAC 

R 

GTTGTAAGGGAATGTGAGCATTTCATATTAATAACATTGGAACCTTATGTTTAATACAGTGTTAAAAGT 
TGACAAACATGTAGGAGTCAGAAAATTCAATTAAAATTATCACAGTAATATGAATTTAGCCAGATCCTG 
TGTTAGTTATGAAATCCATTTAACACCACAAACAGTAATATTTTTAGCCAGTTTATTCAAAA 

FLA278845 (K = G/T) (SEQ ID NO: 417) 

TCCATTTAACACCACAAACAGTAATATTTTTAGCCAGTTTATTCAAAAGGAAAACAGGAACTAAACCAC 

TTTCATGCAATATATACTCTGTTAATGTGGTCAGGCTAATTTTGCTGGGGGAAGGAACTTAACTTTTGA 

ATATTTGAATGCCCAGTCATTTAATCTGAATATCCTATTTCCTTGCATGTTGCAAAATTTTT 

K 

TCAATAAAAGGCAGAAAAAGAAATCTCTTCTCCATGCTCATCCCTAAGAGAATGGGTTGTCTGTACCCT 
GAGAGCATTTTATGGAGGGGACAACCACTTTTCTAATTTTCCTTCCCACTTCTGTGTGGGCACAAATGC 
TCTTTGGTTGAAAGAGTTGTAATTCAGTCCCAAGATGAGGTGTGGTTACTGCATCCCTAACC 
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FLA280183 (R = G/A) (SEQ ID NO: 418) 

ACAAGACTTCCTCTGGTAAGATTTTCCTGACATCCTCTATAAAAAAAGATTGAGATAGTTGACTACCCA 
AAATGTTTCCCATTCATTCCAAGCTCTATTCAAGGCAGTAAAGTGCCCGGCTGACAGATTGCATTCCTC 
ATCTTTT C TGAAGCTAG CAATGGC CATGC AACAGC ATTCTGGC C AATAAGATAGAAGT CGAA 
R 

TTGAAGGGTGGGATTTCCAAGAAAGCTCGTTGAAGACATAATTCCTCATTTCACTTCTTACTCTTTCTC 
TTTCCTGCTTCCTAAAATGGGGTGCAGATGGCAGACACTTCAAAGCTGTCTCAGGCAATCAGGTGATGT 
TAAGGGAGAAACCAGCTTTATGATGGGTAGAACAGGAAGAAAGAAGGCACCTATGTTCTTGT 

FLA280923 (M = C/A) (SEQ ID NO: 419) 

TCCCTAGAAATCTGATGTTGACATTTTATCCCTAATATTGGAGGCAGGGCCTAGTAGGAGGTGTTTTGG 

TCATAGTGATAAATGGCTTGGTGCCGTTCTCACAGTAACGAGTGAGTTTTTATTGTAGTGGTTCCTGCA 

AGAACTGATTGTTAAAAGAGCTTGGATCCTTCCACCCCTCTCTCAGTCTTGCTTCCTCTCTC 

M 

CACCTTGTAATCTCTACAAGGTCTTCACCTCGCCTTCTCCTTTTGCCATAAGTGGAAGATTTCTGAGGC 
CTCACCAGAAGCAGATGTTGGTTCCATGCTTCTTGTACAGCCTGCAGAACCATGAGCCAAATCAACTTC 
TTTTC TTTATAATTAT CCAGT C T CAGGTATTCCTTTATAGCAAC AC AAATGGACTAAGACAG 

FLA283400 (S = G/C) (SEQ ID NO: 420) 

TGTCCGTGAGTTAC AGAT CT ACACAAAATC AC AGAGAGTGGTTAAT CGTTTAGT CTGATGGT CAGGGAC 
TTCCAAGAGACATGATTAGAAAACTGGTGACAAGGAGTCCTGGGGAAGAGGCATATGGATACCTCTGAA 
CACACACAAAAC ATGAGAATATGTATCC CATATGAATGTTAAC CAAAGAGCAGC C AC AAC AG 
S 

AAGAGGATTTTAAAAT CAGCTGAATAAGATGATTCATT CTGACAGC ATCAGCTAGTCTCTTTC C C C AGC 
CACTGTTGCCCAGTGGGCTTACATATATCATGGCCATGGGGGCAGGGCTATGTATGGACACAGCAACAT 
GAATTTCCACTCATCAAGGCCAATTTGGCTCCAGCCATTGCTGAGTGCTCAGCCTGCCAAGA 

FLA283477 / SG13S25 (R = G/A) (SEQ ID NO: 421) 

AGACATGATTAGAAAACTGGTGACAAGGAGT C CTGGGGAAGAGGCATATGGATAC CTCTGAACACAC AC 

AAAA.CATGAGAATATGTATCCCATATGAATGTTAACCAAAGAGCAGCCACAACAGAAGAGGATTTTAAA 

ATCAGCTGAATAAGATGATTCATTCTGACAGCATCAGCTAGTCTCTTTCCCCAGCCACTGTT 

R 

CCCAGTGGGCTTACATATATCATGGCCATGGGGGCAGGGCTATGTATGGACACAGCAACATGAATTTCC 
ACTCATCAAGGCOAATTTGGCTCCAGCCATTGCTGAGTGCTCAGCCTGCCAAGATAGAAATCTACGCCA 
ATATGGCACCATTCCCTGGGCTAGAAAACCAACTGGTGGAAGGTTGATTACATTGGACCATT 

FLA284410 (R = G/A) (SEQ ID NO: 422) 

CAGGGAATACAATGGTGGTTCCACTAAACTGACAGCTGAGTTTGCCATCTCCTCGTGCCAGTGAATACA 

CAAGCAAGGAAGGGGGTTCCTTTCTCACCTAGGGTGACTGATCCTAATTACCAAGGAGAAATTGGACTG 

CCACTTCACAATGAGGGTGAGGAGTATGTACTCTATGTGTCTGTGATTAATGTCAATAGAAA 

R 

TGACACCAACCTAGTACACAGAGGACTGATCATGGTCCAGGCCCTTCAGGAATGAAGATTTGAGTCACC 
AGGCAAGGAACTTGGACTCACTGAGGAGGGCATATTCCAAGGAGAATATTTTATCTATGTCCATCTATG 
TCCATCTATATTCCATCTGTGTTCCCCTTGGAATTCGTATTCATGAACATGGGGAATTCCAA 

FLA284815 (M = C/A) (SEQ ID NO: 423) 

AATATAGAATGAGTAGTGGAAGGTAGTTATAAATGTAAGTCAAAAACCACACAACCAATTTGAGAAATG 

AGGAAGGTAATAGTGTTGAATATGTCTTCTTTATCTTGATATAAATGTATTTGTGCATATATTAACCAG 

TTTATTTATTTATTATTATTTTTTGAGATGAGCTCTCGCCATGTTGCCCAGGCTGGTCTTGA 

M 

CTCCTGGGCTCAACTGATTCTACCATTTAGTCCTCCGAGTAGCTGGGACTACAGGCATGCACCACCATA 
CCCAGCTGACCAGTTTTTTCCTATTCCTCTACTTAATTTCTCTACTATACAACATAATATGTGTTAATG 
GTAGTTAACTTTATATCTCAGTATTAAGTCACAAGATATCAAAAAGGGAATGCGACTTAGTT 

FLA284903 (Y = C/T) (SEQ ID NO: 424) 

ATATGTCTTCTTTATCTTGATATAAATGTATTTGTGCATATATTAACCAGTTTATTTATTTATTATTAT 
TTTTTGAGATGAGCTCTCGCCATGTTGCCCAGGCTGGTCTTGAACTCCTGGGCTCAACTGATTCTACCA 
TTTAGTCCTCCGAGTAGCTGGGACTACAGGCATGCACCACCATACCCAGCTGACCAGTTTTT 
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CCTATTCCTCTACTTAATTTCTCTACTATACAACATAA.TATGTGTTAA.TGGTAGTTAACTTTATATCTC 
AGT ATTAAGT CAC AAGATATC AAAAAGGGAA.TGCGACTTAGTTACAAGCAGAATGAATATC ACT C AAAG 
ATGAATAAAGAGAAGAGGGTTAGTGCATTTTCTGTTGGATGAGAGAAAGTTTCATTGTTAGG 



FLA290195 (R = G/A) (SEQ ID NO: 425) 

TCTTTTTGTTCTGTCTCAGCAGCTCTCTATTAA.GATGAATGGCATTTCCAAAGGCTTGAGCTCTGATAA 

GTGTTCCTCTGGAGCTGCAGCCAGAATCTTAATGTGCGCGCTGTAATTTAATGGCCGTCTCGGCTATTA 

ACACGCTCTTCTCGGGTGAAGTGGACTCCCTCCATCCCCGGGCCTCTGCACGTGCTCTGCGC 

R 

CTGGCTGGGGGTGACTCCAAGGAGCTCAGAGCGGGGTGCCCGGCACCTCTGGCCAGGCGCCTTTCGACC 
TTCTAAAGCGCGAATGGCTGGACTTTTCTCCCATGTGTGGGGCCCCAGAAGGTGTGGGGCCCCAGAA.GG 
TGTGGGGTCCCTGCGTTCCACGGAGCCCGGAAGGTTTCCAGTGATGGTGGGGGCTGACCACG 

FLA290553 (S = G/C) (SEQ ID NO: 426) 

ACGGAGCCCGGAAGGTTTCCAGTGATGGTGGGGGCTGACCACGTTGGTCCCCGTGGGTGCTGTTTTCAT 

GTGCCGGCAGATTGGGATGAGTTTAAAAGACAGAAGCGTGTAGGATAGAGAAACTTCTTTAAAi\ACTGG 

AAATTTTAATCTGGGGATTATAACTATTGGACAGTCAAGTGCAAGAGTGAATACACTTCTCA 

S 

TCCCTCCTCCCAATTTTTATTTGCGGGATTAGTCAGTCCCCCTCTGCCACATGATAATTGTGAGAACTA 
CCAGGGTCTTCATTCTCCTGCCATCTGGTTGACCTCTCGAAGAATGGACACCCGGGCAGCCTGGGCCAA 
TGAGGCTGTCCTAAGAGTTTAGATGAGAGAAGTCAGTCTTTGACAGGTGATGGAAGCTGTAA 

FLA290570 (Y « C/T) (SEQ ID NO: 427) 

TCCAGTGATGGTGGGGGCTGACCACGTTGGTCCCCGTGGGTGCTGTTTTCATGTGCCGGCAGATTGGGA 

TGAGTTTAAAAGACAGAAGCGTGTAGGATAGAGAAACTTCTTTAAAAACTGGAAATTTTAATCTGGGGA 

TTATAACTATTGGACAGTCAAGTGCAA.GAGTGAATACACTTCTCACTCCCTCCTCCCAATTT 

Y 

TATTTGCGGGATTAGTCAGTCCCCCTCTGCCACATGATAATTGTGAGAACTACCAGGGTCTTCATTCTC 
CTGCCATCTGGTTGACCTCTCCAAGAATGGACACCCGGGCAGCCTGGGCCAATGAGGCTGTCCTAAGAG 
TTTAGATGAGAGAAGTC AGT CTTTGAC AGGTGATGGAAGCTGTAAAATGTAAAACTC CAC AG 

FLA292253 (K = G/T) (SEQ ID NO; 428) 

TCTCCACCAGCAGCTTTTCTGAGTCTCCAGCTTGCAGATGGCAAACCATGAAACTTCATGGTGTCCATG 

AGCATGTGAACCAATTTCTATTATAAATCTGCAATATATATATATGAGGAGACTTATTTATATATTGGT 

TCAGTTTCTCTGGAGAGCCTTGGCTAATATAAAGTCTATACTCTACAAAGTGCCCTAGGTAC 

K 

CAGGGAGTACCCAAGTGTGTCATGACCAGCCCGACAGCCCTGGCTGCTGGCTTCCCCGCACACAACTCT 
GCACGCTGCCTTCATCAGCCTTTCTCTCTCAGCTGAACCGAGGGCATTGAAGCGGGCCTCTGGCACTGT 
ACCTATGAGGGAGCAATATCTTCCCCTACACTGACCTCTTCCGTGCCGAGATGCAGCCCTCC 

FLA292576 (W = T/A) (SEQ ID NO: 429) 

GGGCCTCTGGCACTGTACCTATGAGGGAGCAATATCTTCCCCTACACTGACCTCTTCCGTGCCGAGATG 

CAGCCCTCCCTGCTGCCACTAGTTACAGTGGTCCATGTTCCCTTTCAAAGTGAAGTTTTGATAAAAGCA 

CCTCTTAACCAATGCCAAATAGCTAAGTCTGGGACAAAGATTGCAGGTATTTTGCATTTTCC 

W 

TGTAACCTCAGAGGGATTGCCATTCACACTGATCTGAGCTGCAGAATACCAGGCAGCCACCTCACCCAC 
CCAGCAGGTCCAGTCTTATACTTTCTCAGAAAGCACAGCCACTCTACTCTTATTCAGTTGAAAAGAATT 
TCCAGGAAGGTGTTTCTGCGATTGCCTCAGAAAAGTCAGTTCCCTTTGGGAATTTCCCTTAG 

FLA295036 (R = G/A) (SEQ ID NO: 430) 

CATTTTTATACTAAATTACACACAACAAAGTTGTAGCT CAGAGAGGGAACAAATGGCTTATTTAGGC C A 

CCATTTTCTTGAGCCATTATGATTTCACACAGGGCTCCCTTGGCCCTGTAAATTGGCAAGGATTCCATT 

ATTCAACCCGCATACATGTACAGAGACCCTGCTCTGGCCCAGATAGTATTCTGGGTACAGGC 

R 

GATAGAGCAGGAAACAAAACAGCTACAGTGATGGACAGGTCAGCCTGCAGCAATGCCTGCAGTCTCTGC 
AAAGGTAGCTGTATGGGTGGGCAGGTGGCTAGCACTTATTCAGCTCTGGAAGGATCTCCCCTCTGGCCT 
CTCCCCTGACACCCATCAATAAAACTGAGGAGCATCGGTGGACAGGGGACCTTGTGCCCCCT 



FLA296102 (W = T/A) (SEQ ID NO: 431) 
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GGAGGGGGCAAAACATTCAAATAACTCAGGAGATAACACAACTATTTGTTTTTAACTGTGAGTTTTTAG 

GCAATCACAAAGATCCAGATGTATGTCCAAGCCTCTCTTTGCAATTCTAATTAACCTCAATGTTGCAAC 

CATAGACCTACCTTACAGAGTTCAAAAAAATATGCAAAAACCCTGCCTTTCTTCTTCCTCAT 

W 

CCCCAAAATGCCATTGTGAACATTTCCTGTTAGTTAAAAAAAGATTTCCATGGTGTTACCAGGCACTGT 
ACACAGTCTGTGTCCCAAGACAAGGAGGTACAGTTCCACATGCGCCCATGACTGGGTTGGGCTCTGGAC 
TCTCTCTATACTTTGAGAGCCTGATTTTCTGTGATTGGGCAGAGCTGGCCCACCTGGTGCAA 

FLA298098 {R = G/A) {SEQ ID WO: 432) 

AATCATCTGACTTTAGAGAGTAGACACTTGCTCCATGCATATTGCCTCCAATTCATTCATTCAAGCACT 

CCCTGCTCAAGAAGTTCTTTCTTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTACCCAGCAGTCC 

TGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCT 

R 

TAATATCCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTG 
TTCTTTCTAAGAACACCTATGCAGATAGGTGTGTTCTGTAGAGGGAAGGTGTTGCTGAGATCCGGGCAT 
CGACTCTGTTAGAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGAC 

FLA298188 (R = G/A) (SEQ ID NO: 433) 

TTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTACCCAGCAGTCCTGGTGCTGTTCCCTAAAATCA 

CTTAGACTGTGCCTGGTCTTTCTGTGTTTACAGTGTCAGCTGTAATATCCCCCTCTTCGGCCTAACGTT 

TCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTCTTCCTGTGTTCTTTCTAAGAACACCTAT 

R 

CAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTAGAATAATCTA 
CGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGTTAACTAAAAT 
CTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTCCGTTTCCTTC 

FLA298230 (Y = C/T) (SEQ ID NO: 434) 

CAGTCCTGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCTG 

TAATATCCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTGTTCCTGTG 

TTCTTTCTAAGAACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATC 

Y 

GGGCATCGACTCTGTTAGAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACT 
CATATTAACTCTGTGGTTAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTC 
TCTGGCCCTCCGTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCT 

FLA298379 (M = C/A) (SEQ ID NO: 435) 

AACACGTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTA 

GAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGT 

TAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTC 

M 

GTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGAT 
GATATAGTTAAAGTAGCTAGGAGTGCCCACGTACGGCGGATGCCTCACAACGGTTTGCAGCCATCTCTC 
TATCTGTGTCTTTGTCTCTGTCTCACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGAT 

FLA298507 (M = C/A) (SEQ ID NO: 436) 

ACTCTGTGGTTAAGTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCC 

CTCCGTTTCCTTCACTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACA 

AGATGATATAGTTAAAGTAGCTAGCAGTGCCCACGTACGGCGGATGCCTCACAACGGTTTGC 

M 

GCCATCTCTCTATCTGTGTCTTTGTCTCTCTCTCACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGA 
GATAAGTGTGTTTATGGTCTTTGCATGTATTGTTTCTGTAGCATACTGGAGGATTACAAGAGGTTGGGG 
AGTGAGGGGGCGGTGAGGAGTAGACAAAGGCAGCCAACTCTTCCAAGTTTAGCTTAGAAGGA 

FLA298604 (Y = C/T) (SEQ ID NO: 437) 

GATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGATGATATAGTTAAAGTAGCTAGCAGT 

GCCCACGTACGGCGGATGCCTCACAACGGTTTGCAGCCATCTCTCTATCTGTGTCTTTGTCTCTGTCTC 

ACACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGATAAGTGTGTTTATGGTCTTTGGATG 

Y 

ATTGTTTCTGTAGCATACTGGAGGATTACAAGAGGTTGGGGAGTGAGGGGGCGGTGAGGAGTAGACAAA 
GGCAGCCAACTCTTCCAAGTTTAGCTTAGAAGGAAGGAGCGGTAAACCCTAGTTGAATGTTGGACTGAA 
GCAGGTTTGTTTTTGTTTTGTTTAAAGGATAGGGAAGATCTGTGCGTGTTTCCAGGATAAAG 
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FLA298987 (Y = C/T) (SEQ ID NO: 438) 

CGTGTTTCGAGGATA2^GAAAAGGAGAGAATATGATATTAAAGATTCTGGAAGTGGGAGAAGGAGCAAT 

GAAATAGAGACTTGAAGTCAGTGGCATGGACAGGGTCAAGATCACAGTTAGAGGATGCAGCCTTAGAGA 

AAAGGAAGGGGCTCGGTTCTCTGAGCAAGGAGGGAAAGAAGAGAGGCAGATGGAGAGAAGTA 

Y 

GGCACATCGTGCTGCTGGTTGTAGAAATAACCTCTGACTTTTAATAAAGTCATCCCTCGGTATCCCTGG 
GGGATTAGTTCTATGACCTCCCTCGGATGCCAAAATTCGTGGATGCTCAAGTCCCTGATATAAAATGGC 
ATAGTATTTGCATTTAACCTACACACATCCTGCATATCCTTTTTTTTTTTTTTTTTTTTTTT 

FLA299063 (R = G/A) (SEQ ID NO: 439) 

AGACTTGAAGTCAGTGGCATGGACAGGGTCAAGATCACAGTTAGAGGATGCAGCCTTAGAGAAAAGGAA 

GGGGCTCGGTTCTCTGAGCAAGGAGGGAAAGAAGAGAGGCAGATGCAGAGAAGTACGGCACATCGTGCT 

GCTGGTTGTAGAAATAACCTCTGACTTTTAATAAAGTCATCCCTCGGTATCCCTGGGGGATT 

R 

GTTCTATGACCTCCCTCGGATGCCAAAATTCGTGGATGCTCAAGTCCCTGATATAAAATGGCATAGTAT 
TTGCATTTAACCTACACACATCCTCCATATCCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGT 
GAGATGGAGTCTTGCTCTGTCGCCCTGGCTGGAGTACAGTGGCTCGATCTTGGCTCACTGCA 

FLA299772 (S = G/C) (SEQ ID NO: 440) 

CTCAGCCTCCTGTGTAGCTAGGATTACAGGCCCCTCCCCACCCCCACCCCCCAACAACTGGCTAATTTT 

TGTATTTTTAGTAGAGATGGGGTGTCACCACGTTGGCCTGGCTGGTCTTGAACTCCTGACCTCAGGTGA 

TCTACCCGCTTCAGCCTCCCAAAGTGATGGGATTATAGGCATGAGCCAGTGTGTGTGGCCTA 

S 

ATTACTTATAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACA 
GTAACAAGAAAAAAAATCTGTACATGTTCAGTCCAGACAAATGGTTTTCTGTTTTTTTTTTTTTTTTTT 
AATATTTTTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCGCAGATATAGAAGGTTG 

FLA299843 (Y = C/T) (SEQ ID NO: 441) 

TATTTTTAGTAGAGATGGGGTGTCACCACGTTGGCCTGGCTGGTCTTGAACTCCTGACCTCAGGTGATC 

TACCCGCTTCAGCCTCCCAAAGTGATGGGATTATAGGCATGAGGCACTGTGTGTGGCCTAGATTACTTA 

TAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACAG 

Y 

AACAAGAAAAAAAATCTGTACATGTTCAGTCCAGACAAATGGTTTTCTGTTTTTTTTTTTTTTTTTTAA 
TATTTTTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCGCAGATATAGAAGGTTGATTATGCGT 
TCAGAGGCAGGGAATACCATCTTGGGTTCCAGAAAGAAAATGATCAGCATTTTCTGTCATAC 

FLA299980 (R = G/A) (SEQ ID NO: 442) 

ATAATACCTGATAGAATGTAAATGCTATGTAAACAGTTGTTATACTGTATTGTTAAAAGACAGTAACAA 

GAAAAAAAATCTGTACATGTTCAGTCCAGACAAATGGTTTTCTGTTTTTTTTTTTTTTTTTTAATATTT 

TTGGTCAGTGGTTGGTTGACTCCAGGAATGCAGAACCCGCAGATATAGAAGGTTGATTATGC 

R 

TTCAGAGGCAGGGAATACCATCTTGGGTTCCAGAAAGAAAATGATCAGCATTTTCTGTCATACTCTGGT 
AAAAACAGATCTTTTGAATGGACAGGTGTATTAAACCCTGTGGAGCTGGCTGGGCCTGGCGGCTCACGC 
CTGTAATCCCAGCACTTTGGGAGGCTGAGGCAGGTGGATCACGAGGTCAGGAGTTCGAGACC 

FLA300662 (R = G/A) (SEQ ID NO: 443) 

TATGCCCCGCAGAGTTTGAAGTCCCGGCTGCACCTCTCCCCAGCAGCAGGTTGACTCTGGAAAGTTGCA 
GCGTTCTTACCTACAGAGTGGGAACAGTACTACCCATTGCACAGAGTGGGTGCAAAGCTCTGTGACGGA 
ATAGATGGCAAGTGCCCACGACATTGCCTGGGATGAGGTGGGCCCTTCCTTTACGTAAGAGA 

R 

CCCTAGAGATACACTCAAAGTGGGCACATTCCTACAGAAGGAGTGTTATTTGTGTAGAAAAGAAAAACA 
TGAAAGGCTTTTATTCCTATACACAATAAAGCACCCCTTTAATGTCTTTTTGAGGAGGATAATATGAAA 
TTGATGAAAAGGAACCCTGTGGTTGGATCCCTGACAATCACATGTATGCCTTTTTTCACTCT 

FLA300864 (R « G/A) (SEQ ID NO: 444) 

C CTAC AGATAC ACTCAAAGTGGGC ACATT CCTAC AGAAGGAGTGTTATTTGTGTAGAAAAGAAAAACAT 
GAAAGGCTTTTATTC CTATAC ACAATAAAGC AC C C CTTTAATGTCTTTTTGAGGAGGATAATATGAAAT 
TGATGAAAAGGAACCCTGTGGTTGGATCCCTGACAATCACATGTATCCCTTTTTTCACTCTT 

R 

AAAAAGGAGTAAAGGAATAAAATAGAAGGGGAGAGGGGGCAGAGAGAC CTTC AC CG CCCCCCCCC CACC 
CCCCATCATCCAATCTATAGTCAAACCCTCCAGACTGTGTCTCCTTGGCATCTCTGACACCCCCACCGC 
CACCACCCCAGTCAATTCCTATCTTATCCCCCTATCCTGGATCTGATTCTGCTAAGTTCCTG 
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FLA3 02 094 (R = G/A) (SEQ ID NO: 445) 

GAACATTCTGAACCACAGACAGTTCTTTACCCTGAACCTTTGCATATTTTGTTCTCTTAGCTTAGAGCG 

GCCCCTCTCCCTCCGTCTGCTTGGCTAATTTCTACTTGTTCTTCAGATTTTATCTTAGATGTCATTCCC 

TCAAGGAATCCTTCTGTGACTCAACATGGAATTAAGTTGCCTCCTTTGACCCTGAAAGCACC 

R 

TGTACTCAATCTCATCTTGGCATGACTCACTTTGCTGTGTGGAATGTCTGGTTTCCTTGTTTGTCTATT 
CCTTTAGAC^GTAAGATCCTAGAAAGTGGGGGCCGTGCCTTGCTCATGACTGTGTTTCTAACACCAAAC 
ACAGTGTTCAGTAGAGAGCAGCTGCTGAGTACGTTTCTGCTAAATGACAGTTGATGGAGGAC 

FLA3 03769 (W = T/A) (SEQ ID NO; 446) 

TCATCTAGGTATTTTTAATTGTTTCAGTGAGGTGTAGGCATGAGGGGATTGGAGGGGGCATCTCCTCCA 

TTGCAGTTTTTCATTGGCTGCTTTGCTCGCTCAGCTCCGAAATCGCTGGGCCACTCTCGAACGCATTAG 

TACGGTAGTCACAGGTTGATTGCCTGGCCCCTTGCCCTCTGTGGGCATTTTCCCTTTCAGAC 

W 

GCCCCTGAGTACTCACAGTGCTGCTACAGTGGGCCACCTAGATCTCCCTCTTTCTCCATGCTCCCACGT 
GCTCTGGGCTCCACTCCCTTCTCCCAAGCACTTCTGTCCAGGGCTATTCCAGCAGTCTGACCTCAAGGA 
AATCCTTTGCTAAACTGATTATAGAGAGGTTTCTATTTTAACATTTAGGTCTTCCATGTATT 

FLA303796 (Y a C/T) (SEQ ID NO: 447) 

TGAGGTGTAGGCATGAGGGGATTGGAGGGGGCATCTCCTCCATTGCAGTTTTTCATTGGCTGCTTTGCT 

CCCTCAGCTCCGAAATCGCTGGGCCACTCTCGAACGCATTAGTACGGTAGTCACAGGTTGATTGCCTGG 

CCCCTTGCCCTCTGTGGGCATTTTCCCTTTCAGACAGCCCCTGAGTACTCACAGTGCTGCTA 

Y 

AGTGGGCCACCTAGATCTCCCTCTTTCTCCATGCTCCCACGTGCTCTGGGCTCCACTCCCTTCTCCCAA 
GCACTTCTGTCCAGGGCTATTCCAGCAGTCTGACCTCAAGGAAATCCTTTGCTAAACTGATTATAGAGA 
GGTTTCTATTTTAACATTTAGGTCTTCCATGTATTAATTCTCAGAATCAATTTAAGATGTTT 

FLA303957 (Y = C/T) (SEQ ID NO: 448) 

TCCCTTTCAGACAGCCCCTGAGTACTCACAGTGCTGCTACAGTGGGCCACCTAGATCTCCCTCTTTCTC 

CATGCTCCCACGTGCTCTGGGCTCCACTCCCTTCTCCCAAGCACTTCTGTCCAGGGCTATTCCAGCAGT 

CTGACCTCAAGGAAATCCTTTGCTAAACTGATTATAGAGAGGTTTCTATTTTAACATTTAGG 

Y 

CTTCCATGTATTAATTCTCAGAATCAATTTAAGATGTTTAAAGGTGTGATTTAAGACATTTTAAAACCA 
TTTGGAGGAGAGTACAGAAATTATGTCACTTGCTGTCAGCCTCTTTGCACCATCTGCAGAGAAAGATAC 
TAGAGTCCCGCCTTGGACACATCCACATGCAAGAGGTGCAAAGAAGGTGTCTTTGATGAGGC 

FLA303967 (W = T/A) (SEQ ID NO: 449) 

ACAGCCCCTGAGTACTCACAGTGCTGCTACAGTGGGCCACCTAGATCTCCCTCTTTCTCCATGCTCCCA 

CGTGCTCTGGGCTGCACTCCCTTCTCCCAAGCACTTCTGTCCAGGGCTATTCCAGCAGTCTGACCTCAA 

GGAAATCCTTTGCTAAACTGATTATAGAGAGGTTTCTATTTTAACATTTAGGTCTTCCATGT 

W 

TTAATTCTCAGAATCAATTTAAGATGTTTAAAGGTGTGATTTAAGACATTTTAAAACCATTTGGAGGAG 
AGTACAGAAATTATGTCACTTGCTGTCAGCCTCTTTGCACCATCTGCAGAGAAAGATACTAGAGTCCCG 
CCTTGGAGACATCCAGATGCAAGAGGTGCAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAA 

FLA304170 (Y = C/T) (SEQ ID NO: 450) 

ATTCTCAGAATCAATTTAAGATGTTTAAAGGTGTGATTTAAGACATTTTAAAACCATTTGGAGGAGAGT 

ACAGAAATTATGTCACTTGCTGTCAGCCTCTTTGCACCATCTGCAGAGAAAGATACTAGAGTCCCGCCT 

TGGACACATCCACATGCAAGAGGTGCAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTT 

Y 

CTCCCCAGACGAAATCCAAAGAAAGCATTCCTACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCC 
AGGTGACTGCATTCTCACTGGTCACATTGTGTTCCTATGGACTCCTCAGCTCAACCAATTTGGAGAAGT 
TATGGTGCAATTTCACCATATCTGGTTAGAAGTTAAGTTTCCAATTTGCTGGCAATGAAGAA 

FLA3 04334 (Y = C/T) (SEQ ID NO: 451) 

CAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTTCTCCCCAGACGAAATCCAAAGAAAGCATTCCT 
ACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCCAGGTGACTGCATTCTCACTGGTGACATTGTGT 
TCCTATGGACTCCTCAGCTCAACCAATTTGGAGAAGTTATGGTGCAATTTCACCATATCTGG 
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TAGAAGTTAAGTTTCCAATTTGCTGGCAATGAAGAAGAAATGGAGCAGGCCAGGCTGTGTAGTTTCTGC 
CACGTGCCCCCGGGAGTGAACAGCTCTGTTTGTAAGAAGCCATGGTGCTTAGACCTGGGCTCGCTAGTT 
GCCAGCGTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGGCTATGCTGTGTCACTTGGGAAGG 

FLA304512 (Y = C/T) (SEQ ID NO: 452) 

GGTGCAATTTCACCATATCTGGTTAGAAGTTAAGTTTCCAATTTGCTGGCAATGAAGAAGAAATGGAGC 

AGGCCAGGCTGTGTAGTTTCTGCCACGTGCCCCCGGGAGTGAACAGCTCTGTTTGTAAGAAGCCATGGT 

GCTTAGACCTGGGCTCGCTAGTTGCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGG 

Y 

TATGGTGTGTCACTTGGGAAGGTCGTTTGGAAGTTCCACAGTCGTTGTGGGGTGCCAGAGATTAAAAAG 
CGTAAGAGGAGAGTGGAAAGTGATTGTTGCTGCTTGGGCATCCCCACCGTGTGGGTGCTGCAGCCCAGC 
TCTCAAAAC C CATGGGTCTGTAC ACTCAACCTC CATGAGAGGGAAGGAGAAGGATGAGGGAG 

FLA3 04583 (R = G/A) (SEQ ID MO: 453) 

GCCAGGCTGTGTAGTTTCTGCCACGTGCCCCCGGGAGTGAACAGCTCTGTTTGTAAGAAGCCATGGTGC 

TTAGACGTGGGCTGGCTAGTTGCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGGCTATGCTGT 

GTCACTTGGGAAGGTCGTTTGGAAGTTCCACAGTCGTTGTGGGGTGCCAGAGATTAAAAAGC 

R 

TAAGAGGAGAGTGGAAAGTGATTGTTGCTGCTTGGGCATCCCCACCGTGTGGGTGCTGCAGCCCAGCTC 
TCAAAACCCATGGGTCTGTACACTCA&CCTCCATGAGAGGGAAGGAGAAGGATGAGGGAGGGGAGAGAT 
AGCCATGGAAAGGTAGGAACTAAGCAGGCAGGGTGGAGAGTTTTCTGTAAGACAAAAACTGT 

FLA305089 (R = G/A) (SEQ ID NO: 454) 

GGCAGCTACATGCTGGCAAAAGCCAGAGGCAGCTGGTCTGTTTGCCTGTGCCAGGAAACCACTGGGAAT 

GGGGTTGTGTGTTATTCTAGGAGAAAGTCGTCCCAGCAGCAGCTTCTCCAGGGGCATCCAAGAGCACTG 

AAAAGGGTTGCAAGATGACCCATGAGGCTGCAGGAAGAAAAGAACATGCATTTAATCTTGCT 

R 

TCTGAAAAGTAAGACATGAAGCTTTCCTCATTTTTAATATAGACATGGACAGTAGTATGTGTATATAGT 
TTATATGCAAATATACTTGTTATAAGGTTGCATGCTCAAAATTTTTGGTTGATGGGGTGTGGGATCATA 
AATGTTTAGGGAC CATGGCTATC AAGGAAAAACAGCATGAAGGATAAATGATAC TGGTGGAT 

FLA3 055 05 (W = T/A) (SEQ ID NO: 455) 

ATGTATTTTTAGCATAAAACACAACTGCTGACTGATACAGATAGCTCAAGATTCTGGGGCAGGTGCTGA 

ACAGATACACTAGCCAGTGTGGCTCATCGGCTCAGACTTGGCCTTAATTAATGGGCTGTCCCTCCACCC 

ATCTCCCATGAGGGCAGAGCTGAGGCAGGGTTTGAGAGCTAAAAGGAATTGGACCTGGACTC 

W 

GTTCACGTGTATATTTTAATTCTAATTAATTCATTCTTTTGAAAGAGAGAGTCACACTCTGTTGCCTAG 
GCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAACCTCGGCCTCCCAGGTTCAAGTTATTCTCCTGC 
TTCAGCCTCCTGAGTAGCTGGGATTATAGGCACATGCCCCCATGCCTGAGTAATTTTTGTAT 

FLA305678 (Y = C/T) (SEQ ID NO: 456) 

GAGCTAAAAGGAATTGGACCTGGACTCTGTTCACGTGTATATTTTAATTCTAATTAATTCATTCTTTTG 

AAAGACAGAGTCACACTCTGTTGCCTAGGCTGGAGTGCAGTGGCACGATCTTGGCTCACTGCAACCTCG 

GCCTCCCAGGTTCAAGTTATTCTCCTGCTTCAGCCTCCTGAGTAGCTGGGATTATAGGCACA 

Y 

GCCCCCATGCCTGACTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTCAGGCTGGTCTTGA 
ACTCCTGACCTCAGGTTATCCACCCGCCTTGGCCCCTCAAAGTGTTGGAATTACAGGTGTGAGCGACCG 
TGCCTGGCCTGTTCACATGTATAAAACACAGTTTAATGTCCTATTCCCAGCCAATGAGCATG 

FLA305956 (K = G/T) (SEQ ID NO: 457) 

CCTCAGGTTATCCACCCGCCTTGGCGCCTCAAAGTGTTGGAATTACAGGTGTGAGCCACCGTGCCTGGC 

CTGTTCACATGTATAAAACACAGTTTAATGTCCTATTCCCAGCCAATGAGCATGGCTAGAGCAGCCTTG 

GTCAAAGTTTGGTTTTTGGAGAAAAATCCTTGTTAGCTGACCTAAGATTCCTCTTTGTGAGT 

K 

TAAGTAAGCACAGGTTGCAGAGAGGAGAAGGGTCTCTGGAGAGGTGTAATTTTCTAAATGGATTACAAG 
TTCATGGACTTTTAACAGGTGTTACAGGGGATAACAAGTTCTTTATAGACAGACTTTTGAGGACGTTTA 
AGGGTATTCTGATTCTTGGTTTTCTAAGAGGGGAATGTATTATTTAACTACAGACACCCCTA 

FLA306447 (Y = C/T) (SEQ ID NO: 458) 

ATTCTAGACTCACTTTCTTTCTGTTTTTTATTTTTATTTTTTTTTGAGATGGAGCTTCACTCTGTCACC 
AGGCTGGAGTGCAGTGGTGCAATCTTGGCTGACTGCAACCTCTGCCTTCCGGGCTTAAGCAATTTTTGT 
GCCTCAGCCTCCTGAGTAGCTGGGATTACAGCATGCACCACCATGTCCGGCTAATTTTTGTA 
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Y 

CTTTAGTAGAGACAGGGTTTCACTATGCTGGCCAGCCTGGTCTCAAACTCCTTACGTCAGGTGATCTGC 
CCGCCTCGGGCTCCCAGAGTGCTCAGATTACAGACGTGAGCCACTGGTGCCTGGCCTAGACTCAGTTTC 
AAGTGGCATAGACTTGTAAAATTATTTAAAGGTGATAGGTCTACAATGATCCTGTCAATTAG 

FLA307155 (Y = C/T) (SEQ ID NO: 459) 

AGAAAATC C AGAATAATAATAATTTGT C AATAGGAAAGAC ATTTC CACTGGGGGTTAAGAAGGAAGACA 

TTGGAACAATGATAGCCACCACTTATTGAATGCTTACTGTGAGCCAGGTGGCACTTCACCTTGTTTCAT 

TCTCACAACAGTCTAGGGAAGTAATTACTAATGTCTCCATCCACCTCTTGTAGATGAGCAAA 

Y 

TGAGGCTCATTGAGGCTAGGAAATGCACCCACACTCACATAGCCCATAAGAGGCAGCCATGGCATTGGG 
CCCAGACCATGTGAACTTCAAAGACTACACGAGCAGCCACTGGGCAGCTGTCATGGCTAAAGCCACTTG 
AATTCAGCCCAGCAGCAACCCCCTCTCCAGGAGGGGCACATAAGCTTGCAGCTTTGGGTAGA 

FLA307165 (Y = C/T) (SEQ ID NO: 460) 

GAATAATAATAATTTGTCAATAGGAAAGACATTTCCACTGGGGGTTAAGAAGGAAGACATTGGAACAAT 

GATAGCCACCACTTATTGAATGCTTACTGTGAGCCAGGTGGCACTTCACCTTGTTTCATTCTCACAACA 

GTCTAGGGAAGTAATTACTAATGTCTCCATCCACCTCTTGTAGATGAGCAAACTGAGGCTCA 

Y 

TGAGGCTAGGAAATGCACCCACACTCACATAGCCCATAAGAGGCAGCCATGGCATTGGGCCCAGACGAT 
GTGAACTTCAAAGACTACACGAGCAGCCACTGGGCAGCTGTCATGGCTAAAGCCACTTGAATTCAGCCC 
AGCAGCAACCCCCTCTCCAGGAGGGGCACATAAGCTTGCAGCTTTGGGTAGAAGCTGCACTT 

FLA308514 (K = G/T) (SEQ ID NO: 461) 

GCAGTTTGAAAATTGCATCTTTGTTTTTACCTATATAATCACATGAAACCCGTGGTTCTCAAACGTCAG 

CAGGGATCAGCATCACATGGAGGGCTTGTTAAAACAGATTTCTGGGCCCCAACACAGAGTTTTAAATTC 

TGAAGGCCTGAGGTGGGTGTGAACATTTGCATTTCTAACATGTTCTCGATGCTGCTGCCGCC 

K 

CTGGTCCCGAGAGCATGCCTGGAGAACTGCCACCTTCGAGCATGGACTGTGAGAATTCACATGGACCTC 
AGAATTATAATCAGTCTCTCAGTTTTACAGATAAGGAAACTAAATCCAGAGAGATTGTTTTGCCAATGG 
TGAACAGCTGGTTAAAGTCAGGATGGAGACTTTAATCCTAGTCAAGTGACCTTTCCTCTGTA 

FLA308527 (K = G/T) (SEQ ID NO: 462) 

TGCATCTTTGTTTTTACCTATATAATCACATGAAACCCGTGGTTCTCAAACGTCAGCAGGCATCAGCAT 

CACATGGAGGGCTTGTTAAAACAGATTTCTGGGCCCCAACACAGAGTTTTAAATTCTGAAGGCCTGAGG 

TGGGTGTGAACATTTGCATTTCTAACATGTTCTCGATGCTGCTGCCGCCTCTGGTCCCGAGA 

K 

CATGCCTGGAGAACTGCCACCTTCGACCATGGACTGTGAGAATTCACATGGACCTCAGAATTATAATCA 
GTCTCTCAGTTTTACAGATAAGGAAACTAAATCCAGAGAGATTGTTTTGCCAATGGTGAACAGCTGGTT 
AAAGTCAGGATGGAGACTTTAATCCTAGTCAAGTGACCTTTCCTCTGTATTTATTTCCCTCC 

FLA309851 (R = G/A) (SEQ ID NO: 463) 

GTGATCTGCCTGCCTCAGCCTCCCAAATTGCTGGGATTACAAGGCGTGTTGTTTTAAGCCACTCAGTTT 

GTGGCCACTTGTTACAGCAGCAAGAGGAAACTCATACAGTTATCATGTGAACTCACAGGAATATGGTGA 

GTTAAAAAGAGAGGAAGGGTGCAAAACATCCACGGTAGAGTGAGAACTCTCCAGGGAGTGAG 

R 

ACTGTGCCCAGCATACAGTGATCACCCTCTTAGTAAGCTAAGTTTCTGAGCACCAGCTTTTTTGAGTTG 
ACTTTGTTGTCTTTAACATTTGAAGATCACCCTTCTTTGCTCAGCCTGGCTTGCAGACCTGGGCTGATT 
TGTGGATCTGATAGAAAAGTTTCCTTAGTTGGGCTCTTCTCCCCGACCACCCCCATGCCAGT 

FLA311122 (R = G/A) (SEQ ID NO: 464) 

CCACAGTTATCAGCAGCCCACAGGCTTGACTTGAGCAAGTTGGAAAGACAAATCAACTTCCAGAGTTGA 

TTTAACATTGAGTGGAAATCAGTCATACTTTTGGTCCCCTTTCGGGGCCACGCCTGGCACTGTGCCTGG 

TGGCAGATCGGCATGAACTGGCCAGCTTCTGTGGCCCTGGAGGGCACAGGCAGAAAGGCCAC 

R 

CTCAGTCCCATGATGAACTGTTTAAGACTTATTGTTGTCTCCGCGCTCTGTAAAGTAGATAGAGTGGAT 
TTTATGTCCCTTATTACCTTTCAGGATACTTTGACTCAGGGAGATAAAGTAACTTGGGTACAGCTACTC 
AGCTGGTGAAGAACACAGGCAGAATGAGTGCCTGGGTCTTTTGACTTAAAATTCTGGATTTT 

FLA311248 (S = G/C) (SEQ ID NO: 465) 
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CACTGTGCCTGGTGGCAGATCGGCATGAACTGGCCAGCTTCTGTGGCCCTGGAGGGCACAGGCAGAAAG 

GCCACACTCAGTCCGATGATGAACTGTTTAAGACTTATTGTTGTCTCCCCGCTCTGTAAAGTAGATAGA 

GTGGATTTTATGTCCCTTATTACCTTTCAGGATACTTTGACTCAGGGAGATAAAGTAACTTG 

S 

GTACAGCTACTCAGCTGGTGAAGAACACAGGCAGAATGAGTGCCTGGGTCTTTTGACTTAAAATTCTGG 
ATTTTTCACAAAGATCCTCTXACTTTATTCATTTACATAATAAATATATATTGAAGAGCTACTCTGTGC 
CAAGCCCTGTGCCTAGATATACAGTGATAAATAAAGAGTAGCTTCTAGAGGTCACCTGGCGG 

FLA311737 (Y = C/T) (SEQ ID NO: 466) 

CCAAGTTCAGTGATAGAGAGCAGAGGTGAGGCGGCAGCAGAAACCACTTAAGGGACACCAGGTGGCACT 

CCTTCTGTGCTGAGAAGGCTGTCAGTAAGCTCACCATTTATTTCCTATTTTCTCTCCTGAGTTAAATAG 

GAAACATGTCTCGCATTACTTGAAAAATCAAGTCAAACTATGCTCTTACTAGGAGTTATGGT 

Y 

CTTTTTATGTCTTAGATGATGCTTGATCTAGATGAATGCGGACTTGCTGTAGCTAGATAAATACAATGG 
GAGTTTGAAGGTGTTTCGTAGCCCTGGAAATAGGTATTTCCTGTCAAAACAAGCTTTGTCATTGCCAGC 
AGACAAAAGCATCAGTAACCTTGGTTGATAATCGTCATTTCTTAGGAATAAAGTAGACTGTA 

FLA312038 (Y = C/T) (SEQ ID NO: 467) 

AGGTATTTCGTGTCAAAACAAGCTTTGTCATTGCCAGCAGACAAAAGCATCAGTAACCTTGGTTGATAA 

TCGTCATTTCTTAGGAATAAAGTAGACTGTAGAATTTTTTTTAGCAGAAAGGAAACCCAAAGATAATTC 

TAGTGCAAATCCCTCACTTTATAGAGGAGAAGCTCAAGTCCCAGAGGAACAAGTGGCTTGAA 

Y 

GAACATCAGAATTTTAGGGGCTGGATTTGTACCCTCCTGGTGCCAGGAGCCCACTTCCCTGCAGGAGGC 
ACTCACCTTCCTTGCACAGGGGTATGAGTGTGGCCATTTTCCACCCATAATCTCTGTTAGCTCATGTTC 
AATTGGGTTCCCATTGAAAGAAAAATGGACCAGTAAGTTGGAGCAGAATCATTCAGATGGTA 

FLA312056 / SG13S30 (K = G/T) (SEQ ID NO: 468) 

CAAGCTTTGTCATTGCCAGCAGACAAAAGCATCAGTAACCTTGGTTGATAATCGTCATTTCTTAGGAAT 

AAAGTAGACTGTAGAATTTTTTTTAGCAGAAAGGAAACCCAAAGATAATTCTAGTGCAAATCCCTCACT 

TTATAGAGCAGAAGCTCAAGTCCCAGAGGAACAAGTGGCTTGAACGAACATCAGAATTTTAG 

K 

GGCTGGATTTGTACCCTCCTGGTGCCAGCAGCCCACTTCCCTGCAGGAGGCACTCACCTTCCTTGCACA 
GGGGTATGAGTGTGGCCATTTTCCACCCATAATCTCTGTTAGCTCATGTTCAATTGGGTTCCCATTGAA 
AGAAAAATGGACCAGTAAGTTGGAGCAGAATCATTCAGATGGTATAACATAAGGAAAAACTT 

FLA314532 (Y = C/T) (SEQ ID NO: 469) 

GTGAGGCAAAAGTACTTTGTGGGTTACCTAGGAGAGAGAACGCAGAGGTAGGTAACTGGGACTACTAAA 

GAACTGTGGAGCGATTCCTGATTTTTGAGCAGGAAGAGTGACAATTCAAAACAGTATTTGACTAGATTC 

ACGGGTCCGTAGCATCCCCTTGGGTGGGAGGGGGAAGGCTGACTAGGACCTCTGATTCTTCT 

Y 

TCCCTGAGCTTTGAAGGCTCTGAAAATACAGCTGGGGGGACTTGCCCAGTTTTCTTATTAAGCAATTCC 
TCCGCATGGTGCTGGCTTTCAAAGGGTGCTTCAGTGCTGTTTGCTGCACGTGCCTTGCAGCCCCACACC 
CTGCACTCCCGCCCTGCAGAGTCTGGCGCTGGAATGACATTTTAGGTCTGGGTTCCCAGGCC 

FLA315014 (R = G/A) (SEQ ID NO: 470) 

CATATCTTTCAGGGACCAGAAGAAAGAATGTTGGGAAAATAAGATGCAGTAAGATGCAGACATGACAGC 

AGGGTGCAGCGGCTCACGCCTATAATCCCAGCACTTTGGGAGGCTGAGGTGGGTGGATCACCTGAGGTC 

AGGAGTTTGAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAAATATACAAA 

R 

CATTAGCCAGGCATGGTGGTGGGCGCCTGTAATCCCAGCTACTCCATAGGCTGAGGCTGGAGAATCGCT 
TGAACCCAGGAGGCAGAGGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCAACAAAAG 
CAAAACTCCATCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAGATGCAGACACGAGACTGTGA 

FLA315232 (W = T/A) (SEQ ID NO: 471) 

GGTGGGCGCCTGTAATCCCAGCTACTCCATAGGCTGAGGCTGGAGAATCGCTTGAACCCAGGAGGCAGA 

GGTTGCAGTGAGCCGAGATTGCGCCACTGCACTCCAGCCTGGGCAACAAAAGCAAAACTCCATCTCAAA 

AAAAAAAAAAAAAAAAAAAAAAAAGATGCAGACACGAGACTGTGAAACTGACTAGCATCACC 

W 

TTGCATTGTTTATAGATGTTGCCAGACAGAAAGC C C CAAAG CAGCACAGTACCTTC CTGACATCTGGAC 
TAGGAAATC TAGATTTTAGTAAAATAC ATGCTAATAC TTAC AGAAGAAATGTCGGCGTTAGAGTATGC C 
GTCAGTTCCTTAGAGATTGCAATTCCTAATGCACTAGTATGGTTTCAGGTGCCAGGAACACG 
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FLA315355 (R = G/A) (SEQ ID NO: 472) 

AAACTCCATCTCAAAAAAAAAAAAAAAAAAAAAAAAAAAGATGCAGACACGAGACTGTGJ^^ 

GCATCACCATTGCATTGTTTATAGATGTTGCCAGACAGAAAGCCCCAAAGCAGCACAGTACCTTCCTGA 

CATCTGGACTAGGAAATCTAGATTTTAGTAAAATACATGCTAATACTTACAGAAGAAATGTC 

R 

GCGTTAGAGTATGCCGTCAGTTCCTTAGAGATTGCAATTCCTAATGCACTAGTATGGTTTCAGGTGCCA 
GGAACACGTTCTGTGAGGCTGCTGCCCCAGGTGCTGACCCCAGCCTTCCACACCATTTTCCTTCCTTGT 
GTTCACAGCCGCTCTGTCTTTTACAATAGCACCCCTCTCTAGTGGCTAATGGGCTCTATGAT 

FLA315611 (K = G/T) (SEQ ID NO: 473) 

GGTTTGAGGTGCCAGGAACACGTTCTGTGAGGCTGCTGCCCCAGGTGCTGACCCCAGCCTTCCACACCA 
TTTTCCTTCCTTGTGTTCACAGCGGCTCTGTCTTTTACAATAGCACCGCTCTCTAGTGGCTAATGGGCT 
C TATGATTAGATAGC AT CCTTC AGTAGTGATAAAGGC AGTGACATC CTAGGGAGGTGAGCGG 
K 

TGAAAGGGCTATATCTGGAAAACCTGAGAGCCTGTGAAGCTCAAGGACTTGACGGGGTTAGACCGTGAG 
CCGGGCTGCAGCTGGAAAAAGAATGACTGTTCTTTCAGCAGATCCTTCCCTGTGCCATCTCTTTCTTCA 
TTCCTCTCTAGTGGCATTCTTATTTATCCTCTAAAACCACAATTCCATTATCTGTCCTATTC 

FLA316131 (S = G/C) (SEQ ID NO: 474) 

AAGAGGGTCTTCTCTTTTGCCTGGCTCCCTATGCAGCCCTATCTTACCCCCTGCAAAGTCCCAGGGATG 
TGGCTCAGTCACTGCTCCTCTCTTCATCTGTCACCACTTGCTTGAGATCCTACAGCTGCTTTAATTCCG 
AGACCATCTGCAGAACATGACAAAATTTG'TCCACCTACGCACATGTCCTTTTAACTTTAAAG 

s 

CTTTACTAACTGATTCCTATTAGGGAATGAACAGAGGTGGCAAAAATAAACAATAGGAGATTGATTTAC 
AAGAAATCTTTAAAATAGTAGATTTCTTCGGACCTCATTGAAATATAAATGGCCTGCCTTCTTGTGTCC 
CTCCCTGGTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATC 

FLA316408 (M « C/A) (SEQ ID NO: 475) 

CTTTAAAATAGTAGATTTGTTCGGACCTCATTGAAATATAAATGGCCTGCCTTCTTGTGTCCCTCCCTG 

GTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATCTGCGCGGGTTCTAG 

ACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTACTGATGAATCATGGTGCTCTTTCTT 

M 

CAGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATACTGCTTAACACAACCACTCTGAGCAGC 
TGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGTCTAAGCCTAATCTAGACCAAAATACGGCCTGA 
TATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCT 

FLA316472 (R - G/A) (SEQ ID NO: 476) 

CCCTGGTCTCCCTCTTTAGGTGATAAGAAGAAGATCCTGCCAGCCCCATAACCCGCCATCTGCGCGGGT 

TCTAGACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTACTGATGAATCATGGTGCTCTTTCTTCC 

AGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATAGTGCTTAACACAACCACTCTG 

R 

GCAGCTGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGTCTAAGCCTAATCTAGACCAAAATACGG 
CCTGATATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCTAG 
AAGCTACTTGCTGAGATCTTCTTCAGTTGGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTC 

FLA316515 (M = C/A) (SEQ ID NO: 477) 

CCCCATAACCCGCCATCTGCGCGGGTTCTAGACCCCCTTCTCCTCCCCTCTGGCCGTGGTAGGCATTAC 

TGATGAATCATGGTGCTCTTTCTTCCAGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATACT 

GCTTAACACAACCACTCTGAGCAGCTGTCATAAGTAGAAGTAATAGATACTAGAAGAAATGT 

M 

TAAGCCTAATCTAGACCAAAATACGGCCTGATATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCA 
AGGAGATTTTCAACCCTGCCGTCTAGAAGCTACTTGCTGAGATCTTCTTCAGTTGGGCCCATCTCCTCC, 
CCAGGCCTCTCTTCTGTTCCTGGGCTATGTCACACTTGGACTCTGCAGACACCTAATGCTCT 

FLA316569 (K = G/T) (SEQ ID NO: 478) 

CGTGGTAGGGATTACTGATGAATCATGGTGCTCTTTCTTCCAGAGACCAAACCTGGCCTGGGAATCCTT 
CTTAACACAGATACTGCTTAACACAACCACTCTGAGCAGCTGTCATAAGTAGAAGTAATAGATACTAGA 
AGAAATGTCTAAGC CTAATC TAGAC CAAAATACGGG CTGATATAGATGCAAGC C AGAGGGGC 
K 

TTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCTAGAAGGTACTTGCTGAGATCTTCTTCAGTT 
GGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTCCTGGGCTATGTCACACTTGGACTCTGCAGACACCT 
AATGCTCTTGGGACCTGCTTTAGTTGTTGACCTCAGCAACCGAGGAGGAATTGCTAGATGAG 
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FLA316607 (Y = C/T) (SEQ ID MO: 479) 

TCCAGAGACCAAACCTGGCCTCGGAATCCTTCTTAACACAGATACTGCTTAACACAACCACTCTGAGCA 
GGTGT CATAAGTAGAAGTAAT AGATACTAGAAGAAATGTCTAAGC CTAATGTAGAC C AAAATACGGC CT 
GATATAGATGCAAGCCAGAGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGT 
Y 

TAGAAGCTACTTGCTGAGATCTTCTTCAGTTGGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTCCTGG 
GCTATGTCACACTTGGACTCTGCAGACACCTAATGCTCTTGGGACCTGCTTTAGTTCTTGACGTCACCA 
ACCGAGGAGGAATTGCTAGATGAGATCCTTCCCCCGGAATTTCTCTCTTGAACCCCAGATGG 

FLA316763 / SG13S32 (M = C/A) (SEQ ID NO: 480) 

AGGGGCTTTATGGTTAAATGCAAGGAGATTTTCAACCCTGCCGTCTAGAAGCTACTTGCTGAGATCTTC 

TTCAGTTGGGCCCATCTCCTCCCCAGGCCTCTCTTCTGTTCCTGGGCTATGTCACACTTGGACTCTGCA 

GACACCTAATGCTCTTGGGACCTGCTTTAGTTCTTGACCTCACCAACCGAGGAGGAATTGCT 

M 

GATGAGATCCTTCCCCCGGAATTTCTCTCTTGAACCCCAGATGGTCCGTTGCCCCTTTGCAGAAGTTGC 
TCCAGCCCTGTCCGCTTAGGAAGTTGAGTGTCATCCTTGATCCAGTGGGTAGGGAAGACATTCCATAAT 
GAATGCCCCAGTCTGAGCTTCTTCCTTCAGGCTTCAGGCTGCCCTGCGAGGATTTTGCAGCT 

FLA317496 (R = G/A) (SEQ ID NO: 481) 

GAGTAGCTGAGACT ACAGGTGTGCACTAC CAC AC C CAG CTAATTTTTTGTATTTTTAGTAGAGATAGGG 

TTTAGCTATGTTGGCGAGGCTGGTCTCGAACTGCTGAACTCAAGCAATCTGCCATCCCCGGCCTCCCAA 

AGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTTTCTTCCCC 

R 

TTCATTTAAGCTATTACCTGGGCCTGAACTCAATGGCACCTGGCAGCAACTGGCAACTGACTCTTGGTC 
TTTTATTACCTACCTTCGCTAGCAGGCACTGGGTTGCTCCCTCTTCCTATCCCATGGAGTCCTGTCCTC 
TGTTGGGGCTCCTACTGATCGTGTTGGCAATATGAAGTTCTCAGCTCAATGGTGGGTGGGCA 

FLA317619 (R « G/A) (SEQ ID NO: 482) 

TCCCCGGCCTCCCAAAGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTT 

TCTTCCCCATTCATTTAAGCTATTACCTGGGCCTGAACTCAATGGCACCTGGCACCAACTGGCAAGTGA 

CTCTTGGTCTTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTGCTCCCTCTTCCTATCCC 

R 

TGGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAATGGTG 
GGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAAGTCAGGTTACCCCACTCCTCCTCCTCCTGAGTT 
GCTCACTCACTCCTCATTCACTCAACATTGATTCAGTAGATATTTGCTACCTGCTCTGTGCC 

FLA317620 (Y = C/T) (SEQ ID NO: 483) 

CCCCGGCCTCCCAAAGTACTGGGAGTATAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTTT 

CTTCCCCATTCATTTAAGCTATTACCTGGGCCTGAACTCAATGGCACCTGGCACCAACTGGCAACTGAC 

TCTTGGTCTTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTGCTGCCTCTTCCTATCCCA 

Y 

GGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAATGGTGG 
GTGGGGAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCTCCTCCTCCTGAGTTG 
CTCACTCACTCCTCATTCACTCAACATTGATTCAGTAGATATTTGCTAGCTGCTCTGTGCCA 

FLA31764 7 (Y = C/T) (SEQ ID NO: 484) 

TAGGCATAAGCCACCCATGATGCCCAGCCTGAATCTTGGTTTCTTCCCCATTCATTTAAGGTATTACCT 

GGGCCTGAACTCAATGGCACCTGGCACCAACTGGCAACTGACTCTTGGTCTTTTATTACCTACCTTCCC 

TAGCAGGCACTGGGTTGCTCCCTCTTCCTATCCCATGGAGTCCTGTCCTCTGTTGGGGCTCC 

Y 

ACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAATGGTGGGTGGGCAATGACTGCCAACTCTTGAGG 
CCAATGAACTGAGGTTACGCCACTCCTCCTCCTCCTGAGTTGCTCACTCACTCCTCATTCACTCAACAT 
TGATTGAGTAGATATTTGCTACCTGCTCTGTGCCAGGTACCAGGTCAGTTGCTGAAGGAGTA 

FLA317733 (W = T/A) (SEQ ID NO: 485) 

CACCTGGCACCAACTGGCAACTGACTCTTGGTCTTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTG 

CTCCCTCTTCCTATCGCATGGAGTCCTGTCCTCTGTTGGGGGTCCTACTGATCCTCTTGGCAATATGAA 

GTTCTCAGCTCAATGGTGGGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTT 

W 
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CGCCACTCCTCCTCCTCCTGAGTTGCTCACTCACTCCTCATTCAGTCAA.CATTGATTCAGTAGATATTT 
GCTACCTGCTCTGTGCCAGGTACCAGGTCAGTTGCTGAAGGAGTAACAGTGAACATGACGGAGTCTTTG 
T C C C CAAGGAGAC C CAAGGTGT CTC CTAGAGC CAGGGGC ACATTGCAAGAC C AAATATATTG 

FLA317744 (Y « C/T) (SEQ ID NO: 486) 

AACTGGGAACTGACTCTTGGTCTTTTATTACCTACCTTCCCTAGCAGGCACTGGGTTGCTCCCTCTTCC 

TATCCCATGGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGGTC 

AATGGTGGGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCT 

Y 

CTCCTCCTGAGTTGCTCACTCACTCCTCATTCACTCAACATTGATTCAGTAGATATTTGCTACCTGCTC 
TGTGCCAGGTACCAGGTCAGTTGCTGAAGGAGTAACAGTGAACATGACGGAGTCTTTGTCCCCAAGGAG 
ACCCAAGGTGTCTCCTAGAGCCAGGGGCACATTGCAAGACCAAATATATTCAACTTACCAAA 

FLA317815 (R = G/A) (SEQ ID NO: 487) 

TCCCATGGAGTCCTGTCCTCTGTTGGGGCTCCTACTGATCCTCTTGGCAATATGAAGTTCTCAGCTCAA 

TGGTGGGTGGGCAATGACTGCCAACTCTTGAGGCCAATGAACTCAGGTTACCCCACTCCTCCTCCTCCT 

GAGTTGCTCACTCACTCCTCATTCACTCAACATTGATXCAGTAGATATTTGCTACCTGCTCT 

R 

TGCCAGGTACCAGGTCAGTTGCTGAAGGAGTAACAGTGAACATGACGGAGTCTTTGTCCCCAAGGAGAC 
GCAAGGTGTCTCCTAGAGCCAGGGGCACATTGCAAGACCAAATATATTCAACTTACCAAAATAATCATA 
GACCTAGTTCTCAAAAAGCAAGAAGACTGATTCCTCGTTGTCATTTCTCCTCCTGAGCATCA 

FLA318219 (W = T/A) (SEQ ID NO: 488) 

TTTTAGAGTCTGTGGGCCCCTCCAAGTGTGGAGTATGGTGTTACTTCACCAGAGTTTGAGGAGAAACAT 

TCTTCTTTTGGAAGGCCGGGGAGCATAGATGGATATCAAGGCTGCTGTTTCTAAAAGCGAAACCCACCA 

AACAACAGTATTAGAATCATCTGTGGTGCTTATTAAAGATACAGATTCCTGGGCCCCATCCC 

W 

GACTTATGAATCAGAATCTCTGCCAGAGGAAGCCTGAGAATTTGCATTCTCAGATGATTCTGCATTCTC 
AGATAACACATTCTTTAGGTGATTCTTACACACACTGGAGTTTGGGAATCGCTGAAGGCTGTTCACTTC 
TCTTTTCTGAGAAATGATTCATTCATTTCAGAAATATTTGCAGAGGTCCTTATTTATTGGAG 

FLA319969 (K = G/T) (SEQ ID NO: 489) 

GGTGGCCTCATTCGTGTGATAAATCTGAGCCACCACGATATTTGACTTTTCACAATTTAATTTATCTGA 

ACCCTCTATTCTCTGGCTAAAAAATATCCCTTACTTGGACTTCTTTATTTTATTTTCAATTCCCTTACC 

AGCACTAGCAGGGGACTCTGTACTCATCTGCTGGCGCTGCCATAACAAAGCACTGCAGCCTG 

K 

GGGGCTCAAACCACAGAATTTATTCTCTCACAGTCCTAGAGGCTAGAAGTCCAAGATCAAAGTGTGGGC 
AGGGTCGGTTTCTCCTGCAGCCTCTCTCCTTGGCTTATAGAGTGGCACCTTCTACCTGTGTCTTCACAT 
CATCACCTCACTGAGCATGTCTGTGTCCAAA.TCTCCCCTTCTTATAAGACCCCAGTCATACT 

FLA320261 (R = G/A) (SEQ ID NO: 490) 

TCTCTGCTTGGCTTATAGAGTGCCACCTTCTACCTGTGTCTTCACATCATCACCTCACTGAGCATGTCT 

GTGTCCAAATCTCCCCTTCTTATAAGACCCCAGTCATACTGGATGAGGATCCACCCATATGAGTTCATT 

TTACCTTAATTATCTCTTTAAACACCCTGTCTCCAAATACAGTCCCATTCTGAGGAACTGAG 

R 

GTAAAGATTCAACATATGAATTTTGGAAGGGACCTAATTCAGCCCACAACACCCTCTTTTGGGATGTTT 
ATTTTCCCCCTTAAGGAGCTAGTTAGGATGTCTTATCTCATGAACATGACTGTGAACAGGAAAACAGGG 
AGAGAATGAAGCTGGCCAAGGAACAGGGCTGGTGTCAGCTAGCAGTGCTTTTCTGATGTGAG 

FLA320393 / SG13S42 (R = G/A) (SEQ ID NO: 491) 

TTCATTTTACCTTAATTATCTCTTTAAACACCCTGTCTCCAAATACAGTCCCATTCTGAGGAACTGAGA 

GTAAAGATTCAACATATGAATTTTGGAAGGGACCTAATTCAGCCCAGAACACCCTCTTTTGGGATGTTT 

ATTTTCCCCCTTAAGGAGCTAGTTAGGATGTCTTATCTCATGAACATGACTGTGAACAGGAA 

R 

ACAGGGAGAGAATGAAGCTGGCCAA.GGAACAGGGCTGGTGTCAGCTAGCAGTGCTTTTCTGATGTGAGT 
GGGTCCCACAGGGAGCTTGTTAAAATGCAGATTCTGATTCATTAGGTTCCAGAGGGACCTGAGATTTCC 
CATTTCTGAC2\AGTTTCCAGTGTGGGGGCTGATGCTGCTGGTCCACGGACCATACTTTGAGT 

FLA320595 (K = G/T) (SEQ ID NO: 492) 

CAGGGAGAGAATGAAGCTGGCCAAGGAACAGGGCTGGTGTCAGCTAGCAGTGCTTTTCTGATGTGAGTG 
GGTCCCACAGGGAGCTTGTTAAAATGCAGATTCTGATTCATTAGGTTCCAGAGGGACCTGAGATTTCCC 
ATTTCTGACAAGTTTCCAGTGTGGGGGCTGATGCTGCTGGTCCACGGACCATACTTTGAGTA 
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K 

CAAGGAGCTTGATACATAATGGCTGAGTGACTTTCAGACTGCTGCTGTAGAAAAATTATGAGTTGGCTG 
GGCGTGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGTGGGCAGATCACCTGAGGTCAG 
GAGTTCGAGACCAGCCTGGCGAACATGGTGAAACACCATGTCTACCAAAAATACAAAAATTA 

FLA321774 (Y = C/T) (SEQ ID NO: 493) 

TCACTTAAGCCCAGAAGACTGAGGTTGCAGTGAGCCGAGATTGCACCACTGCACTCCAGCTTGGGCTAC 

AGAGTGAGACTCTATCTCAAAAACAAAGAAACAAACAAGAACAATAACAACAAAAACCAAGTCTCTCCC 

TCCACTCAAAAATGCAAGGGCCTGTCTCCCATTGCTGGGTGCCCAGGTCTCATGAATGTAGA 

Y 

ATGAATTATTC CAGTCAGC CTCAGGAGAATAG AATGAGCCCTCAGATG C CGAAGCAC CTTTCAGATTC C 
ACCGGTTTTATCGGCTCATTTAAACTTCACTTCTAACACAGTCCTGCATTACACACGTGTCTGTCGTTA 
TGGGCAGCTGCAGAGAGGGTCTTAATGGTCCTAATGCTCAGTGAGGATGCCCAATGGTCAAC 

FLA321966 (R « G/A) (SEQ ID NO: 494) 

AATGTAGATATGAATTATT CCAGTCAGC CTC AGGAGAATAGAATGAGC C CTCAGATGC CGAAGCAC C TT 

TCAGATTCCACCGGTTTTATCGGCTCATTTAAACTTCACTTCTAACACAGTCCTGCATTACACACGTGT 

CTGTCGTTATGGGCAGCTGCAGAGAGGGTCTTAATGGTCCTAATGCTCAGTGAGGATGCCCA 

R 

TGGTCAACAGAACCTGCCATCTTCAGGCCATCAAGGAGCTCTGGAGTTAAGGAAATCATGAGAGCACAG 
AGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGGGTTTTGAGGTCTAGGCTCTCTTCACTTGGGTTTGA 
AATAAGTTCAATGACTAGTAATAGCTGAGACACTTCTACCCTTCAAATGAAGTAAATGGGAA 

FLA322 02 5 (W = T/A) (SEQ ID NO: 4 95) 

GAAGCACCTTTCAGATTCCACCGGTTTTATCGGCTCATTTAAACTTCACTTCTAACACAGTCCTGCATT 

ACACACGTGTCTGTCGTTATGGGCAGCTGCAGAGAGGGTCTTAATGGTCCTAATGCTCAGTGAGGATGC 

CCAATGGTCAACAGAACCTGCCATCTTCAGGCCATCAAGGAGCTCTGGAGTTAAGGAAATCA 

W 

GAGAGCACAGAGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGGGTTTTGAGGTCTAGGCTCTCTTCAC 
TTGGGTTTGAAATAAGTTCAATGACTAGTAATAGCTGAGACAC TT CTAC C CTTCAAATGAAGTAAATGG 
GAAAATGGAGCATTGTTGAGTCCAGGGAGCTATAATTTAAACCCCATATATCTAAAAGGGGT 

FLA322093 (R = G/A) (SEQ ID NO: 496) 

TACACACGTGTCTGTCGTTATGGGCAGCTGCAGAGAGGGTCTTAATGGTCCTAATGCTCAGTGAGGATG 

CCCAATGGTCAACAGAACCTGCCATCTTCAGGCCATCAAGGAGCTCTGGAGTTAAGGAAATCATGAGAG 

CACAGAGGGGCGGGTACAGCAGAGCCCTCGTGGTAATGGGTTTTGAGGTCTAGGCTCTCTTC 

R 

CTTGGGTTTGAAATAAGTTCAATGACTAGTAATAGCTGAGACACTTCTACCCTTCAAATGAAGTAAATG 
GGAAAATGGAGCATTGTTGAGTC CAGGGAGCTATAATTTAAAC C C CATATAT CTAAAAGGGGTAACATT 
TTTGTGTGTGTGAAATTGGTGTCATTCGCACTGCATCTACAGTTTTCTTTTTCCTTCTCTTC 

FLA323013 (R = G/A) (SEQ ID NO: 497) 

ATTTATCTCTATACCCACAAACGACTAGTTTGTTTTCCTCAAACTAAATGATAATATTAAAAATACACA 

TCCTGGCCAGGTGTGGTGGCTCATACCTGTAATCCCAGCACTTTGGGAGGCCGAGGCAGGTGGATCACT 

TGAGGTCAGGAATTAAGACCAGCCTGGCCAATATGGTGAAAGCCTGTCTGTACTAAAAATAC 

R 

AAAATTAGCCAGGTATGCTGGTGGATGCTTATAATCCCAGCTACTTGGGAGGTTGAGGCAGGAGAATTG 
CTTGAACCCGGGAGGTAGAGGTTGCAGTGAGCCAAGATCATGCCACTGCACTCCAGCTTGGGCAACAGA 
GTGAGACTCCATCTCAAATTAAAAAAAATACACATCTGGCTTCTGGAAAAATTACTTGAAGA 

FLA323316 / SG13S34 (K = G/T) (SEQ ID NO: 498) 

AAGATCATGCCACTGCACTCCAGCTTGGGCAACAGAGTGAGACTCCATCTCAAATTAAAAAAAATACAC 

ATCTGGCTTCTGGAAAAATTACTTGAAGATCTTTTATGACATCCATCCCTCTTCACACAGCCATGTGAA 

TTAGGTTGGTATCTTCATATACTAGCATCGTGCCCAGCACTTCCATGTTATACAGTTTAAAA 

K 

GTTCTGTAATTCCCTGTGGGAACCTAAGATAATGCGAGGACCGTCATACGTGCCCCCAAATATTGGCAA 
ACCAATGAATAAATGAATGAATGAGTTTATGAATCGCTAACTGGCTGTATTTAATGAAGTATGTGTGTT 
GAGCCATTTCCCACAGTGTGGACAGATTTGTCCCACAATATGGGCCTCTTCCCAAAGGCCCT 

FLA323366 (R = G/A) (SEQ ID NO: 499) 
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CAAATTAAAAAAAATACACATCTGGCTTCTGGAAAAATTACTTGAAGATCTTTTATGACATCCATCCCT 

CTTCACACAGCCATGTGAATTAGGTTGGTATCTTCATATACTAGCATCGTGCCCAGCACTTCCATGTTA 

TACAGTTTAAAATGTTCTGTAATTCCCTGTGGGAACCTAAGATAATGCGAGGACCGTCATAC 

R 

TGC C C CC AAATATTGGC AAAC CAATGAATAAATGAATGAATGAGTTTATGAATCGCTAACTGGCTGTAT 
TTAATGAAGTATGTGTGTTGAGCCATTTCCCACAGTGTGGACAGATTTGTCCCACAATATGGGCCTCTT 
CCCAAAGGCCCTACCACCTAATGGCATCACACTGGGGATTTGATTTCAAGATGTGAATTTGG 

FLA324591 (R = G/A) (SEQ ID NO: 500) 

GTGATAGTTTATTATGTGTGTGGATTGTGTAATGATGAAGTCAGGGCATTTAGGGTCTTCATCACCTTG 

ATTATCATTTCTATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGCTATTTTGAAATAGACAGTCCAT 

TTTGTTAGCTACAGTCACCCAACCCGGCTGTCAGACATTGGAACTTACTCCTATTGAACTGT 

R 

TATTTGTACCCATTCACCAAACTCTCTTTGGGCTTTCAGTTTTACAACTGGGATGATCCTGGGAAAACT 
AAAGTAAATCAGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTGGGGACATCTTAG 
CTTTCAGAGGTCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGGAAATG 

FLA324601 (Y » C/T) (SEQ ID NO: 501) 

ATTATGTGTGTGGATTGTGTAATGATGAAGTCAGGGCATTTAGGGTCTTCATCACCTTGATTATCATTT 

CTATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGCTATTTTGAAATAGACAGTCCATTTTGTTAGCT 

ACAGTCACCCAACCCGGCTGTCAGACATTGGAAGTTACTCCTATTGAACTGTGTATTTGTAC 

Y 

CATTCACCAAACTCTCTTTGGGCTTTCAGTTTTACAACTGGGATGATCCTGGGAAAACTAAAGTAAATC 
AGACACCCGACGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTGGGGACATGTTAGCTTTCAGAGG 
TCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGGAAATGATGCAATGGC 

FLA324849 (S = G/C) (SEQ ID NO: 502) 

CCTGGGAAAACTAAAGTAAATCAGACACCCGAGGTGTGAGCTAGGTTATAATATGCCCAGTGGACCCTG 

GGGACATCTTAGCTTTCAGAGGTCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGG 

AAATGATGCAATGGCCCATCAGAGGCACTACTTGGGGCCTGGGGCCAGAGTGCATGTCTAAG 

S 

CATTAAGGGG AGGGGAGAGCAGC CTTCATAATTATGAAGAGGAGTCTCAGGTGCACAG CTT C TGATGAG 
GGACAGCTTCTAATTGAAGACAGCATTGTGTAATGCTCAAACTCCCTGTCTTCAGAGTGCCTGCTGTAT 
CCCACCATCAGTTCTGTGACTTCTGCCTAAGCCTCAATTTTGCATGTGTTACATTGGGATAA 

FLA325369 (Y = C/T) (SEQ ID NO: 503) 

TTCCTGCATAGCAAATTCTTGCAAATGTAGGGACTCAAAACAATATAAATTTATTATCTGACAGTTTTT 

CTGGGTCAGAGGTCTTACTAGGCTGTAATCAGAGGGCAACCAAAGCTGTGATCTCAGCTGAAGCTCAGG 

ATTCTCTTCCAAGCTCACTGGTTGTTGGCAGAATTCAGTTCTTTCCAGTTGGAAGACTAAAG 

Y 

CTACAGTCTTCAGTCTCTAGAAGCCTTTTCTCTGGCACAGGTTTCTCTACAACATGGCCATTTATGTCT 
TTAAGGGCAATAGGAGAACATGATTAGCATATTTTTTTTAAGTGAACTTTAGACCCTTTTTTAAAGGCC 
TATC TGATTAGGCCAGGC C CAAGTGAGCTTTAAGTCAACTGATTAGAGATCTTAATTAC ATC 

FLA326187 (R = G/A) (SEQ ID NO: 504) 

CTGGGATTACAGACACACACTGCCACGCCTGGCTAATTTTTGTATTTTTAGTAGAGACGAGGTTTTGCC 

ATGTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAAGTGATCCGCGCACCTCAGCCTCCCAAAGTGCTG 

GGATTACAGACGTGAGCCACCATTAACCATTTTTCTATCTCCTGTGGGAAAGGGCACAGTGA 

R 

AGAAC AGATGAAGCTGAGACATACAAGTGAACTC CTC CCTCCTCTC CATTTAGACTAAAA.TAGGATTAT 
TCATACTGAGATTCTCCCTGGTTGCAAAGAGATAATCTGTGCAACTGGGTTTTTACAATTATCCCTACC 
CTATGCTTTCCTCATCTGTCTTCCTCGTAGTCAGCTCAGGCTGCTATAACAAAACACCATAA 

FLA326657 (R = G/A) (SEQ ID NO: 505) 

CTGGCAGATTCGGTGTCTAATGAGGTCCTGCTTTCCAGTTTATAGACAGTGCCTTATCGCTACCGCCTT 

ACACAGTGGAAGGAGAGGACGAGAAGCTCCTTGGGCTTTTTTTTGTTTCTTTCTTTCTCTCTCTCTCTC 

TTTTTTTTTTTTTTAATAAGGTCACTATCTTAGTCCATTTTGTGTTGCTAAAAGGAACATCT 

R 

AGGTTGAGTAATTTATTTTATTTTAAAAAGTGGCCAGGCATGGAGGCTTATCCTGTAACCCTAATCCTT 
TAGGAGGC CAAAACAGC AGGATTGTTTGAGGC CAGGAGTTCAAGACCAGC CTAGGCAAGATAGTGAGAC 
CCCATCTACCCCATCTCTACTAAAATTTTAAAAAATTAGCTGTGTGTTGTAAAGTGTGCTTG 
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FLA327265 (Y = C/T) (SEQ ID NO: 506) 

TCATGGGGGAAGACGAAGGAGAGCTGGCACGTGCAGATATCACGTGTTGAGGGCAGAAGCGAGAGAGAG 

AGGGGAGAGATGCCAGGCTCTTTTTAACAACGAGCACTGGGGAAACTAATAGAGTGAGAGCTCACTGAC 

TCCTGAGGGAGGACATTAATCTATTGATGAGCGACCTGCCTCCATGACCCAAACACCTCCAA 

Y 

GATACCCCACCTCCAACACTGCCACACTAGGGATTAACTTTCAACTTGAGATTTAGAGGGGGGAAACTT 
ACAAACTATCGCAGGCACTAATACCACTCATGAGGGCTCCACCTTCATGACCTAATCACTTCGTAAAGG 
CCTTACCTCTTAATCTCATCACATTGAGGATTCGATTTCAACTTGAATTTTGGGGGGACACC 

FLA328964 (Y = C/T) (SEQ ID NO: 507) 

AACCTGTCTTAAAACATGAAAGTTCCTTAGTGCTACCCCCAGAGGTATGATTTGGTAGGTCAAGGATAG 

GGCCTGGAAATTCACATTCTTGTTAAGATGTTCTTCATCCGGGGTTTGTTGACCACCTTTTCAGAAGAT 

TTTTGCTCTGTAGCTGTACTACGCAATGCAGTAGTTCGTAGTCAGTGTGGCTCCTGAGCGCT 

Y 

GAAGTGTAGCTGCTCTGAACTGAGACGTGCTGTAAATGTAAATTGCACACCGGAGTTTGAAGAGTTAAT 
ACAAAGAAAAAGGAATGCAAAACATCTCATTAATAATGCTTTACACTGATTACATATTGAAATGGTAAT 
CTTGTAGATATAGTGGGTTAAATAAAATATACTGTTAGGCTTAATTTCACGTCTTTATACTT 

FLA330265 (Y = C/T) (SEQ ID NO: 508) 

ATTCAGCCAATCAACAAGAGGGCAAAAGAACAAACATTTGATGTGTAATTACTTAATTTAGTGCATATG 

CATTTGGGTCCTCAATGTCAGCACTATGGCAACCAGAACATGGCCACAATAACTGTCTGGAAATGTCTA 

TTCTTACCTGGACCCAGCAGGCCATGCCCCACTGATTATATAATCTCCCTCTCTCCTTGTTA 

Y 

GGTCTGAATGCTTGCATCCCTCAAAAATTCATGTGTTGAAATCCTAACCCCCAAGGTGATGATATTAGG 
AGGTCGGCCTTTTGAGAGGTAATTAGGT CATGAAGACAGCATC CT CATGAATGGGATTAGTGTC C TTAT 
AAAATAGGCCCAAGGGAGCTCATTCACTTTGTCCACCATGTGAGAACACAGCGAGAGGGCAC 

FLA330455 (Y = C/T) (SEQ ID NO: 509) 

CTCCTTGTTACGGTCTGAATGCTTGCATCCCTCAAAAATTCATGTGTTGAAATCCTAACCCCCAAGGTG 
ATGATATTAGGAGGTCGGCCTTTTGAGAGGTAATTAGGTCATGAAGACAGCATCGTCATGAATGGGATT 
AGTGTCCTTATAAAATAGGCCCAAGGGAGCTCATTCACTTTGTCCACCATGTGAGAACACAG 

Y ' 

GAGAGGGCACCATTTATGCACCAGGAAATGGGCCTTTTCCAGACAATCTGTCGGTGCCTGGATCTTGGA 
CTTCACAGCCTCTAGAACTGTGAGAAATTAATTTGTTTTTTATAAGCCACCAAATCTATGGTTTTTTTT 
ATAGAAACCGTAATGGACTAAAACACTCCCTAATTATATTTAAACTTATCAGTGCACTGGGC 

FLA331234 (R = G/A) (SEQ ID NO: 510) 

GACAGGTAGGCAAAGGAGGTGGGTTGCAGGGGAGTTGAGGGTTGCCTGTGTACTTTTCTAGACTGTTCC 

ACTTCACATCAGTGAAATATTCCCAATTGATACTATCATGAAACAAAGCAAATGAAATGCTGAGCACGG 

AGCTTCGTCTTGATGAAATGCTGAAAGAAAAGAAAGGAAAAATAAAGTAGCCATTATTTTTG 

R 

CCCTTCCTCCCACCCCCATGTTTACTACTCTTATTTCTCTTTTGTATTGTTGTGTTGGAAGCACAGCAT 
CAGAAAAACTCCCAGTTTTGAGAGATAACTCAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAAGAGG 
ATGCCACCGTGAGGTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAAT 

FLA331374 (Y = C/T) (SEQ ID NO: 511) 

GCTTCGTCTTGATGAAATGCTGAAAGAAAAGAAAGGAAAAATAAAGTAGCCATTATTTTTGCCCTTCCT 
CCCACCCCCATGTTTACTACTCTTATTTCTCTTTTGTATTGTTGTGTTGGAAGCACAGCATCAGAAAAA 
CTC CCAGTTTTGAGAGATAACT CAGTGTTTAGTT CACTTAAACCTGAGAAAGGAGAAGAGGA 
Y 

GCCACCGTGAGGTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTG 
AAAGAGGCGCTTTCGAGCAGATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGC 
TTGCTGCACCTGGCGGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCC 

FLA331395 (R = G/A) (SEQ ID NO: 512) 

GAAAGAAAAGAAAGGAAAAATAAAGTAGCCATTATTTTTGCCCTTCCTCCCACCCCCATGTTTACTACT 

CTTATTTCTCTTTTGTATTGTTGTGTTGGAAGCACAGCATCAGAAAAACTCCCAGTTTTGAGAGATAAC 

TCAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTGAGGTCCAGGAC 

R 

TAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCTTTCGAGCAGA 
TGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGCACCTGGCGGGATAA 
ACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGGGGACAAAAT 
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FLA331473 (R = G/A) (SEQ ID NO: 513) 

CTTTTGTATTGTTGTGTTGGAAGCACAGCATCAGAAAAACTCGCAGTTTTGAGAGATAACTCAGTGTTT 
AGTTCACTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTGAGGTCCAGGACGTAAAGAGGAAAAAAA 
C AGAC AAAAAAATC C ATATGAAATG AAAATGTGAAAGAGGCGCTTT CGAG CAGATGAGTGTT 
R 

TAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGCACCTGGCGGGATAAACACTGGTC 
TAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGGGGACAAAATTGTTCTTGAAAGCTGC 
TCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTCCAGGGCCTCCGAGGAGAC 

FLA331517 (Y = C/T) (SEQ ID NO: 514) 

AGTTTTGAGAGATAACTCAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTGAG 

GTCCAGGACGTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCT 

TTCGAGCAGATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGC 

Y 

GCACCTGGCGGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGG 
GGACAAAATTGTTCTTGAAAGCTGCTCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTC 
CAGGGC CTC CGAGGAGACAGTGACTGC TGC CAGAAATAGTCAAGGATAGAAAGGAAGGACTT 

FLA331526 (Y = C/T) (SEQ ID NO: 515) 

AGATAACTCAGTGTTTAGTTCACTTAAACCTGAGAAAGGAGAAGAGGATGCCACCGTGAGGTCCAGGAC 

GTAAAGAGGAAAAAAACAGACAAAAAAATCCATATGAAATGAAAATGTGAAAGAGGCGCTTTCGAGCAG 

ATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGCACCTGG 

Y 

GGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGGGGACAAAAT 
TGTTCTTGAAAGCTGCTCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATGGACTCCAGGGCCTC 
CGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGGAAGGACTTCACTGAGGC 

FLA331651 (S = G/C) (SEQ ID NO: 516) 

CGCTTTCGAGCAGATGAGTGTTGTAGATTACAGTGTTGAGAGCTGTTTGTGTCCAGAGCTGCTTGCTGC 

ACCTGGCGGGATAAACACTGGTCTAACAGAGGATCCTTGTTTCAAGGAGGCTGCCTTTTATTTGGGGGG 

ACAAAATTGTTCTTGAAAGCTGCTCAGTGGTTCAAGCTACAGCATGGTGGACTAGCAGAATG 

S 

ACTC CAGGGCCTC CGAGGAGACAGTGACTGCTGC CAGAAATAGTCAAGGATAGAAAGGAAGGACTTCAC 
TGAGGCCTGGGAGAAGATTATGGAATGGGACTGACAGCAGTGACGGGGAGTAAAAGGGGGTGTCTGGGG 
GAATTGTGCCCCATGGTGAGAGCTAGAGGGTTCACAAAGACTTAACCCGACGCATCTCTCTC 

FLA331841 (R = G/A) (SEQ ID NO: 517) 

TAGCAGAATGGACTCCAGGGCCTCCGAGGAGACAGTGACTGCTGCCAGAAATAGTCAAGGATAGAAAGG 

AAGGACTTCACTGAGGCCTGGGAGAAGATTATGGAATGGGACTGACAGCAGTGACGGGGAGTAAAAGGG 

GGTGTCTGGGGGAATTGTGCCCCATGGTGAGAGCTAGAGGGTTCACAAAGACTTAACCCGAC 

R 

CATCTCTCTCAGCCTGGAGATTGGGCCCGTTCAATCTAACTGGATGGCTATAATTTAAAAGGTTTAGGT 
ATTATGACAAACATGGATATATTAGGTGATAGCAATGCAAAATGCATATGGCTTCTTGATATAAAACAC 
AAGACTTGAAAGCAGCATCTTTGGCTGGGTACTACAGCCACCCTCCTCTGTCACTAAGGGAG 

SG13S86 (R= G/A) (SEQ ID NO: 518) 

CAGCAACATATCTGTGTGCCTGTCTGGGTTGTAAAAAGGGTCAAAGATCAATGCAGCAGGCAGCTACAT 

GCTGGCAAAAGCCAGAGGCAGCTGGTCTGTTTGCCTGTGCCAGGAAACCACTGGGAATGGGGTTGTGTG 

TTATTCTAGGAGAAAGTCGTCCCAGCAGCAGCTTCTCCAGGGGCATCCAAGAGCACTGAAAA 

R 

GGTTGCAAGATGACCCATGAGGCTGCAGGAAGAAAAGAACATGCATTTAATCTTGCTATCTGAAAAGTA 
AGACATGAAGCTTTCCTCATTTTTAATATACACATGGACAGTAGTATGTGTATATAGTTTATATGCAAA 
TATACTTGTTATAAGGTTGCATGCTCAAAATTTTTGGTTCATGGGGTGTGGGATCATAAATG 

SNP13B_R1028729 (Y«C/T) (SEQ ID NO: 519) 

CTACAAAAATTACCATCATATGCTGTCATGCATGTCTGCCAGTCTATTTATGATATTATTTAAGAAACA 
AACATTTATTGAAGATTTATCATGTGCTCAGCACTGCCAAAGAGGAAATAAAGAGCATAATATCTATTC 
TTAGAAAATAACATTAACACAAATAGAAAACAAGAAACCATAATGTTAAAAATATTACATAG 
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AACACAGAAAGACAATGTATAATTATAGATACGCACTAAAGCAAAGATAAGATAATTTATAAATTATGA 
GGTACAGAATAGTTAGATTCTGAAAATTAAAATAATCAGGAAAAACTTCATGAAGATGAGATCTGGGCT 
GGATCCCAAAGGATAGGCAGGTGGATCATGTAGAACAGGGGAAAGGAGTTCCTGATCGGGGA 



SNP13B_Y1323 89 8 (R=G/A) (SEQ ID NO: 520) 

GAAACTAAAGAAAGCCACAAAAGTTCACCTCAATGCCAAGACATTTCTTGATTTTTGAAAACCCAGTTG 

TCGAACCACCCATCTATAGAAACTTGAAAGACTAAAAACTATCTTACTCTAAACATTTTCTAGGAAGTT 

GATTCTACAACACATTTTGGTTTTCCAATTTGGCTTCTAATAATTATTTCAAAGTTTGTGTG 

R 

CCTAAATTTTGTTTTACATTGATCCTTTGAATGGACTACTGTTTCCACATTTTAGAAGATTTAAAAAGA 
TATCTACAACCCGAGTCTAATCATAAAAAA2\ATCAGACAGATCCAAAATGTGGAACATTCCACTAAAAA 
AGGAGTGGGGAGAGGTCTTTATTCTTCCAAAAATATCAATGCCATAAAAGACAAAGACGGCT 



SNP13B_K9123 92 (Y=T/C) (SEQ ID NO: 521) 

TGTGGTATGAGGTAAGGATCCATTTTTTTCCCATTTGCATAGCCAGTTTTTGTAGCTCCACTTTATTTT 

CTCACTTGATCTGCCATGCCACCTCTAGCATGTATCAACATATCATGTATGTGTGCAGCTGTTCCTTAA 

CTCTCAATTTTATTCTCTTGGTTACTTTGTCTAACCCAGCACTCATACTTTTTAAATTATTA 

Y 

GGCTACCTTGTAGGGCAAGAATCCTCACTTTTATTCAACTTCTTTTGAAGTGTCTTGATGCATATTTTT 
TCTGATCTTACTTGGCCATATATATTTTGGGGAGAGATGTGACATCATACCAAGCTTTCTTTGCTTGAC 
ATTGTAGATATTTTCTTATTCATTAATGTGCTAAAAATTTTGAGTTTGGTCATACAGTCTTT 

SNP13B_R1556428 / DG00AAFQR (R-G/A) (SEQ ID NO: 522) 

GAGATTATAT CC C AC CTACC ACTGCAGCT C C AGGATC CAGCTT CAC AAACATTTGTTGAATGAATGAAT 
AAGAAAAGAGGAC AC C C C C AAAGAGGC TG CAAGGGAAAAAGCTACAAAGAG AGAAGC AC C AGGAAAAAG 
TAGGGTCATGTAAGTCAAAGCAGGAAAAAAGTTCCATGGTGGGGTGGTCAGCAGTGTCTAAT 
R 

CCACGAAGGCACAAAGTAGGATAAAGGTTAAAAATCAGCCTTTGGTTTTGGCAAATATGAAGCTTATCG 
GTAGCCTTAGCGAGAACAATTCCATCAGGGAGCAGAAGGTAACTGCAGTGGGTTGAGTCATCAAGCAGG 
C ATAAGGAAGTAGGGATAC C CCATTATAAG C TACTCTT TC AAGAAG C T CAAAT C TGAAGG TT 

DGOOAAFIV (W=T/A) (SEQ ID NO: 523) 

TATAAATGATCATTATGTTCATATTCACACATACAATAATGTACTCAAGTTTATTGCTAAGGTAATTCA 
GAATCTCCTTATTTTGAAGTGTGCATTTGATATACCTGTTTGGGAATAACTAGTTTCTTATCTTTGACA 
GAAAATAATTTTGTTGTTTTGTTTTTACTAAAAAAGCATGGTGAAAAATGGCTCCATTTCTA 

w 1 

GAGAGGTAACTAAAATATCGCAATTTGCTGGGTGTCATTAAAGTAACTCACAAGGGAAAAAATGCAAAT 
TGGTATCTGCTGATGGAGTAAATCTCCGCAGAAGTGATGACCCTGAAAGGATCAATATATTAAAGCCCC 
TCCCAGCTGGTCATTCCAGATTGCAACAATAAAGCATTAAGTGTTAAAACCTCAAGGCAGCT 



DGOOAAFJT (M=C/A) ( SEQ ID NO: 524) 

ATCTTCAGAAATTGTAATGATGAAAGAGTGCAAGCTCTCACTTCCCCTTCCTGTACAGGGCAGGTTGTG 

CAGCTGGAGGCAGAGCAGTCCTCTCTGGGGAGCCTGAAGCAAACATGGATCAAGAAACTGTAGGCAATG 

TTGTCCTGTTGGCCATCGTCACCCTCATCAGCGTGGTCCAGAATGGTAAGGAAAGCCCTTCA 

M 

TCAGGGAAGAACAGAAGGGGAGATTTTCTTTGATGGTTGTTTGGAAGTCAGGCTTAAACAATTGTGTCT 
GTGTGTGCGCATGCACAAACACTTTTACCTTATCTTTATTTTCTTCTTTTTATTTGAATGTATAGGGTT 
GTGTGTATTTCTGTGTAAATTTGGGGTTTTCCTCCTCTTAGTCTTTCACTTTTGTGGTGATT 



DGOOAAHII (R=G/A) (SEQ ID NO: 525) 

AATTTTGGAAGCATTTTTCATATGCAGTGTATACTTCAGAAAGAGAGAGAGAGAGAGGAAAATTGTCCT 

GTTCAGCGTTTGCATTTCCATTATTCCTGCTATTAGTTAAAAACAACAACAACAACAAAAAACAAGCAG 

GATACCTAGATCTGGAAAAGGGAGAATTGTGTAGAGCTGTCTTCCTAAAGTTCTGAGTTAGG 

R 

CTGCCTCAGACCACTTTCATAACTATCTCCAGTGGCTTTGTGTTTTATATTTATTAAGATAGAGAAAAA 
AAGAGTAATTACTAAGGGCAGCTGCTGTAGCTTTATGGTGATTACTGAACATTGACATGCTGTCACGTT 
TTTGGAACTTTGAGTATTTAATCACTTTGGGATATTCTATTTTCCCCCATCTTGAGTGTGGA 

DGOOAAHID (W=T/A) (SEQ ID NO: 526) 

ACAGTTGTCCTGCCTGTGTTCAGGAAGGGAGTTTCTGTGGTCCCTTTGAAACCACAGAAGAGCCGCTCG 
TATAGCTCTCAATGGAGGGGGCAAAACATTCAAATAACTCAGGAGATAACACAACTATTTGTTTTTAAC 
TGTGAGTTTTTAGGCAATCACAAAGATCCAGATGTATGTCCAAGCCTCTCTTTGCAATTCTA 
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w 

TTAACCTCAATGTTGCAACCATAGACCTACCTTACAGAGTTCAAAAAAATATGCAAAAACCCTGCCTTT 
CTTCTTCCTCATACCCCAAAATGCCATTCTGAACATTTCCTGTTAGTTAAAAAAAGATTTCCATGGTGT 
TACCAGGCACTGTACACAGTCTGTGTCCCAAGACAAGGAGGTACAGTTCCACATGCGCCCAT 

DGOOAAHIJ (R=G/A) (SEQ ID NO: 527) 

AATCATCTGACTTTAGAGAGTAGACACTTGCTCCATGCATATTGCCTCCAATTCATTCATTCAAGCACT 

CCCTGCTCAAGAAGTTCTTTCTTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTACCGAGCAGTCC 

TGGTGCTGTTCCCTAAAATCACTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCT 

R 

TAATATGCCCCTCTTCGGCCTAACGTTTCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTGTTCCTGTG 
TTCTTTCTAAGAACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCAT 
CGACTCTGTTAGAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGAC 

DGOOAAHIH (R=G/A) (SEQ ID NO: 52 8) 

TTATGTTGAGCTGAAATCTGCAGCCCTATGCGTTTTAGCCAGCAGTCCTGGTGCTGTTCCCTAAAATCA 

CTTAGACTGTGCCTGCTCTTTCTGTGTTTACAGTGTCAGCTGTAATATCCCCCTCTTCGGCCTAACGTT 

TCTGAAGTCCCTTGCCACTGGGTCTCCTCTCCTGTTCCTGTGTTCTTTCTAAGAACACCTAT 

R 

CAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTAGAATAATCTA 
CGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGTTAACTAAAAT 
CTCAAGATCTCTTTATGTTTGfTGAGAAACTTATTTAACTTCTCTGGCCCTCCGTTTCCTTC 

DGOOAAHIE (M=C/A) (SEQ ID NO: 529) 

AACACCTATGCAGATAGGTGTCTTCTGTACAGGGAAGCTGTTCCTGAGATCCGGGCATCGACTCTGTTA 

GAATAATCTACGTATGAGTTATTTTTTTGAGAACTATGTGTCATTGCTGACTCATATTAACTCTGTGGT 

TAACTAAAATCTCAAGATCTCTTTATGTTTGTTGAGAAACTTATTTAACTTCTCTGGCCCTC 

M 

GTTTCCTTCAGTGAGCAGTGGAGTGATTGATAACCTCCACCTGTGGTTGCTGAAGGTCTTGCACAAGAT 
GATATAGTTAAAGTAGCTAGCAGTGCCCACGTACGGCGGATGCCTCACAACGGTTTGCAGCCATCTCTC 
TATCTGTGTCTTTGTCTCTCTCTCAGACTGGTTTTGGCTTACTGTTAGCAGCTAGCCGAGAT 

DGOOAAHIG (Y=C/T) (SEQ ID NO: 530) 

CAAAGAAGGTGTCTTTGATGAGGCAAGGTCAAAACTTCTCCCCAGACGAAATCCAAAGAAAGCATTCCT 

ACTATGCTATATCAGTTTGGAAAGAAAAACTTCTGCCAGGTGACTGCATTCTCACTGGTCACATTGTGT 

TCCTATGGACTCCTCAGCTCAACCAATTTGGAGAAGTTATGGTGCAATTTCACCATATCTGG 

Y 

TAGAAGTTAAGTTTCCAATTTGCTGGCAATGAAGAAGAAATGGAGCAGGCCAGGCTGTGTAGTTTCTGC 
CACGTGCCCCCGGGAGTGAAGAGCTCTGTTTGTAAGAAGCCATGGTGCTTAGACCTGGGCTCGCTAGTT 
GCCAGCCTCCAAATTGCAGAAGTGCCCTTTGGTTGGTGGCTATGCTGTGTCACTTGGGAAGG 

DGOOAAHIF (S=G/C) (SEQ ID NO: 531) 

CCTGGGAAAACTAAAGTAAATCAGACACCCGACGTGTGAGCTAGGTTATAATATGGCCAGTGGAGCCTG 

GGGACATCTTAGCTTTCAGAGGTCATGCTGTCCAAGCTGACTGTGGGGCTTCCAGAAGGTGGGGAGAGG 

AAATGATGCAATGGCCCATCAGAGGCACTACTTGGGGCCTGGGGCCAGAGTGCATGTCTAAG 

S 

CATTAAGGGGAGGGGAGAGCAGCCTTCATAATTATGAAGAGGAGTCTCAGGTGCACAGCTTCTGATGAG 
GGACAGCTTCTAATTGAAGACAGCATTGTGTAATGCTCAAACTCCCTGTCTTCAGAGTGCCTGCTGTAT 
CCCACCATCAGTTCTGTGACTTCTCCCTAAGCCTCAATTTTGCATGTGTTACATTGGGATAA 

DG00AAHOI (R=G/A) (SEQ ID NO: 532) 

GGAGAACATGATTAGCATATTTTTTTTAAGTGAACTTTAGACCCTTTTTTAAAGGCCTATCTGATTAGG 

CCAGGCCCAAGTGAGCTTTAAGTCAACTGATTAGAGATCTTAATTACATCTGCAAAGTCCCTTCATGTT 

TACCGTATAACATAACTTAGTGAAAGGAGTGAAATTGCAACCAGGTTCTGCCTGCACTCCAC 

R 

GAAGGGGATTCTGCAGAAGTGTGGGTCACGGGGGGGTTATTTTGGGATTCTGCCTACGTGACTGAGTCA 
AAAGAAGCTGAATGGTTGTGATGCTGAGGTTTTTGGGCAGCAGCAGTGTGTGTGTGTGAGTGAATTCAT 
ACGTATGACCACCTGGGAAGAAAGGAGGCTGTGGTTTCCTCCACCTCCTGGCAGAGAGAGAA 

SG13S35 / FLA324333 (R = G/A ) (SEQ ID NO: 533) 
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AGTGCTCTCTAAA.GAGCAGTGCTCTACCATCGAAGCTGGGCTTTTCTTTTCTTCTTGCTGATAGGGAAG 

GCATGGGACATTGCAGGATGGAAGTGGCCCCCAGGCCTTCTCATGCCTGGGCTTGGTTTGGAAGGTGGT 

CAGGTGATCAATAATCCTGATTGGCCTGGGATTGAGGAGTTTTGCTGGGATGTGGTCCTTTC 

R 

GTTTTTTAAAAATTATTTTTATTGATACACATATTTGTAGGTATTTGTGGGGTGCATGTGATACTTTAT 
TATGTGTGTGGATTGTGTAATGATGAAGTCAGGGCATTTAGGGTCTTCATCACCTTGATTATCATTTCT 
ATGTGTTGAGAACATTTCAAGTTCTCAGTTCCAGCTATTTTGAAATAGACAGTCCATTTTGT 

DG00AAFIU / SNP_13_Y1323892 (Y=C/T) (SEQ ID NO: 534) 

CTTCTTTTGCCCTGCCTTTCTGCCTTTCTGTCCTTTTAATTTGCGGGCTTTTGGCAACCACAGCACGGG 

TCTGGTTTCCTAGGAGTTTCTTTTGTAGGATCAAACCGCTAGTTGGCTCTTGGGCCTGTGATAGGGCCC 

TGGGCTAACTTATTGGGAAAATGTTGCTGTAACCCCTGCCCAGAGGTGCCTGTGACATGGGC 

Y 

GCCATCTTCTCCTCTTCCCTTGGCTTCAGCCCCACCTAGAAACCTGAACAAACATTTTCCTTGACATTT 
CATAAAGTGTCAGTGGCTCCTCATTTAGCAAAATACATCCCAGGGAAGTTCAAAAGTGAAAAAAGGCCG 
TAACTTCTTCTTCTTCTCAGGGACCTACAGAAAATATGTGGCACCTCGGCAGCCTGGCCTGC 

DGO OAAJFF / FLA287889 (R = G/A ) (SEQ ID NO: 535) 

GTGCAGTGGCGTGATCCCAGCTCACTGCAATCTGTGCCTCCTGGGTTCAAGTGATTGTCCTGCCTCAGC 

CTCCCGAGGGGCTGGGATTGTAGGCGTGCACCACTATGCCCATCTAATTTTTGTATTTTTAGTAGAGAT 

AGGGTTTTGCCATTTTGGCCAGACTGTCTTGAACTCCTGACCTCAGGTGATCTGCCTGCCTC 

R 

GCCTCCCACAGTTTTGTGATTATAGGCATGAGCCACCGTGCCCGGCCTTAACCTTTGTTTTCTTACACA 
ACACACTACGTGATGTTTTCCACATGCATGGGTCATTTGCTTCATTTACGTACAAATGCATAAGCAATA 
TACTGTGTGGTGTGAGTTTGTGATGGGAAAAGGAAGAAGTTTTGCGGATACTACACTGGCTT 
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Spearman's rank corrilation: 
Log LTE4 normal-z = 2.551 1, p-value = 0.0054 

alternative hypothesis: true is greater than 0 
sample estimates: xh& 0.1508497 
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